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AD MATCHING SYSTEM AND METHOD
THEREOFK

REFERENCE TO RELATED APPLICATTONS

This application claims priority to U.S. Provisional Appli-
cation Ser. No. 61/069,082 titled WEB PAGE AD MATCH-
ING SYSTEM which was filed on Mar. 11, 2008 by Peter Bi,
Julie Mattern, Eric Jamieson, Matt Meyer, and Due Chau;
U.S. Provisional Application Ser. No. 61/197,942 titled
MACHINE VISION BY EXAMPLE that was filed on Oct.
31, 2008 by David Williams and Due Chau; and U.S. Provi-
sional Application Ser. No. 61/197,940 titled ADVERTIS-
ING CONTENT ROUTER ENABLING AD QUALITY
ANALYSIS, MONITORING, AND ENFORCEMENT that
was filed on Oct. 31, 2008 by Karim Nassar, Mark Douglas,
Damien Hogan, David Williams, and Frank Addante, all of
which are hereby incorporated by reference 1n their entirety,
including, any appendices, screen shots, and references
therein.

FIELD OF THE APPLICATION

The present application relates to advertisements, and
more particularly, to meeting each publisher’s advertising
mitiatives by matching ad impressions with the most advan-
tageous opportunity from a plurality of ad networks, gener-
ally based on revenue produced.

BACKGROUND

Since 1ts inception, the online advertising market has
undergone massive growth with $27 billion exchanging
hands in 2007, expecting to hit $147 billion by 2012. The
most significant contributor to the online advertising market
1s the rapid spawning of ad networks. As the number of buyers
and sellers increased, more ad networks emerged to serve as
brokers for advertisers. Today, the online advertising market
1s an ever-expanding market fragmented by ad spending that
has spread among 300+ disparate advertising networks
worldwide including Google’s AdSense, Yahoo!’s Publisher
Network, HispanoClick, and Adtegrity. The abundance of
these ad networks has created new challenges for websites
trying to earn top dollar from the unsold ad space.

Currently, ad networks allow website publishers to gener-
ate revenue by placing advertisements from the ad networks
on their webpages. In many Web applications and on many
websites, advertisements are presented in the form of ban-
ners, graphic squares, text advertisements, video advertise-
ments, pop-up and pop-under advertisements, Flash or other
animated advertisements that move across the screen, etc. and
displayed prominently on a web display, referred to as a
“webpage.” Users attracted to an advertisement often “click™
on the advertisement by positioning a screen cursor on the
advertisement and then depressing a button on a mouse or
other input device. By clicking on the advertisement, a
“hyperlink” to another website, associated with the advertise-
ment and usually the home site of the advertiser, generates a
path to the advertiser’s designated page. Typically, the name
of the path 1s presented to the user 1n the form of a uniform
resource listing (“URL”), such as “ABC—Inc.com,” fol-
lowed by a directory path designating the particular page 1n
the site that the advertiser wishes to be displayed, such as
“/directory 13 name/page—name.”

By establishing a relationship with an ad network, unsold
advertisement inventory on a website can be sold such that
both the webpage publisher and the ad network benefit. These
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ad networks also build relationships directly with advertisers
who make ad purchases. Ad networks then seek to match the
advertisers they have relationships with to publishers they

have relationships with, thereby maximizing the amount of
space they can sell.

SUMMARY

This summary 1s provided to introduce a selection of con-
cepts 1n a simplified form that are turther described below 1n
the Detailed Description. This summary 1s not mntended to
identily key features of the claimed subject matter, nor 1s 1t
intended to be used as an aid 1n determining the scope of the
claimed subject matter.

In accordance with one aspect of the present application, a
system 15 presented. The system includes a user agent for
rendering a page, wherein the page includes an ad tag and at
least one ad impression. The ad tag within the page causes the
user agent to request ad network information. The system also
includes an ad engine capable of receiving requests for ad
network information. In response to the requests for ad net-
work information, the ad engine provides ad network tags to
the user agent, the user agent receiving the ad network tags
and sending ad requests based on the ad network tags.

Furthermore, the system includes a plurality of ad net-
works each corresponding to the ad network tags and capable
of recerving ad requests from the user agent. Each ad network
within the plurality of ad networks serves default or non-
default ads in response to the ad requests from the user agent
until a qualified ad 1s obtained by the user agent for the at least
one ad impression within the page. The qualified ad 1s either
a non-default ad served from ad networks within the plurality
of ad networds, a default ad after a maximum number of ads
from the plurality of ad networks have been served, or a
default ad after a period of time elapses.

In accordance with another aspect of the present applica-
tion, a system 1s presented. The system includes a web server
hosting a website, wherein the website includes a plurality of
pages, at least one page 1incorporating an ad tag and at least
one ad impression. The system also includes a user agent
running a browser for rendering the at least one page from the
web server, wherein the browser sets cookies or objects for
storing previously seen ads and processes the ad tag within
the at least one page causing requests for ad network tags. Any
previously seen ad information stored as cookies or objects 1s
sent along with the requests for ad network tags.

Furthermore, the system 1ncludes an ad engine capable of
receiving requests for ad network tags and any previously
seen ad information stored as cookies or objects. In response
to the requests for ad network information, the ad engine
provides ad network tags to the user agent using the previ-
ously seen ad information stored as cookies or objects. The
user agent receives the ad network tags and sends ad queries
based on the ad network tags.

In addition, the system includes a plurality of ad networks
cach corresponding to the ad network tags and capable of
receiving ad queries from the user agent. Each ad network
within the plurality of ad networks serves default or non-
default ads 1n response to the ad requests from the user agent
until a qualified ad 1s obtained by the user agent for the at least
one ad impression within the at least one page from the
plurality of ad networks.

In accordance with yet another aspect of the present appli-
cation, a system for maximizing advertisement revenue 1s
presented. The system includes a plurality of ad networks
capable of recerving ad requests, wherein each ad network
within the plurality of ad networks serve default or non-
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default ads 1n response to the ad requests. The system also
includes a user agent for rendering a page. The page includes
an ad tag and ad impressions, the ad tag within the page
causing the user agent to request ad network tags. Each ad
network tag references an ad network within the plurality of
ad networks.

Furthermore, the system includes an ad engine capable of
receiving requests for ad network tags. In response to the
requests for the ad network tags, the ad engine provides ad
network tags to the user agent. The user agent receives the ad
network tags and sends ad requests based on the ad network
tags to the plurality of ad networks until a qualified ad 1s
obtained from the plurality of ad networks by the user agent.
The qualified ad is either a non-default ad served from an ad
network within the plurality of ad networks or a default ad
alter a maximum number of ads within the plurality of ad
networks have been requested.

In accordance with still yet another aspect of the present
application, an ad engine for providing intelligent ad selec-
tions 1s presented. The ad engine includes a server connected
to a network. The server includes at least one processor, a
database for storing ad network tags corresponding to a plu-
rality of ad networks, and memory operatively coupled to the
processor, the memory storing program instructions when
executed by the processor causes the processor execute a
plurality of routines. The routines include recerving a request
for ad network information from a user agent via the network,
determining information about the user agent including any
previously seen ad networks by the user agent, based on the
determined information about the user agent, selecting an ad
network and retrieving the ad tag associated with the ad
network 1n the database, and sending the ad tag associated
with the selected ad network in response to the received
request for ad network information to the user agent via the
network.

In accordance with another aspect of the present applica-
tion, a computer-implemented method for managing a plural-
ity of ad networks so that optimal ads from the ad networks
are provided to user agents 1s presented. The method includes
receiving requests for ad network tags from a user agent and
responding to the requests by serving ad network tags until an
optimal ad 1s obtained by the user agent, wherein the ad
network tags identily ad networks. For each received request
for an ad network tag from the user agent, the method deter-
mines information about the user agent including any previ-
ously seen ad networks that served default ads by retrieving
cookies or objects on the user agent, selects an ad network that
1s not one of the previously seen ad networks that served
default ads, retrieves an ad tag associated with the selected ad
network, and sends the ad tag associated with the selected ad
network in response to the received request for ad network
information to the user agent.

In accordance with yet another aspect of the present appli-
cation, a computer program product for maximizing adver-
tisement revenues running on an ad engine having a processor
1s presented. The computer program product 1s contained
within computer-readable memory and includes code that
directs the processor to communicate with a user agent
including recerving requests for ad network tags and sending
ad network tags to the user agent until a qualified ad is pro-
vided to the user agent. The computer program products also
includes code that directs the processor to determine infor-
mation about the user agent including any previously seen ad
networks by the user agent, wherein the information allows
the ad engine to select an ad network along with a correspond-
ing ad network tag to be sent to the user agent.
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In accordance with another aspect of the present applica-
tion, a computer readable medium storing instructions for
causing at least one processor to perform a method for tra-
versing through a plurality of ad networks to retrieve opti-
mized ads 1s presented. The method includes receiving a
request for ad network information from a user agent. The
method also includes determining information about the user
agent including any previously seen ad networks by the user
agent. Furthermore, the method includes selecting an ad net-
work based on the determined information about the user
agent and retrieving the ad network tag associated with the ad
network. In addition, the method includes sending the ad
network tag associated with the selected ad network in
response to the received request for ad network information to
the user agent.

In accordance with another aspect of the present applica-
tion, an ad engine 1s presented. The ad engine includes a
server connected to a network. The server includes at least
one processor, a database for storing ad network tags refer-
encing ad networks, a memory operatively coupled to the
processor, the memory storing program instructions which,
when executed by the processor, causes the processor to
execute routines. The routines include recerving a request for
ad network information from a user agent via the network,
selecting an ad network, requesting for an ad from the
selected ad network, determining whether the ad uses a
default tag, and repeat selecting ad networks and requesting
ads from the selected networks 1f the ad uses default tags,
otherwise, sending the ad from the selected ad network to the
user agent via the network.

In accordance with another aspect of the present applica-
tion, a computer readable medium storing instructions for
causing at least one processor to perform a method that pro-
vides higher-paying advertisements for maximizing revenue.
The method includes sending a page request to a host server.
The method also includes recerving a page based on the page
request from the host server, the page having an ad tag embed-
ded therein. Furthermore, the method includes parsing the
received page from the host server, wherein the ad tag, when
processed, causes repeated requests for ad network tags cor-
responding to a plurality of ad networks from an ad engine
until a qualified ad 1s recerved.

In accordance with yet another aspect of the present appli-
cation, a computer-implemented method for reducing default
ads. The method includes requesting for ad network tags from
an ad engine until a qualified ad 1s received. For each ad
network tag requested from the ad engine, querying for an ad
from an ad network associated with the ad network tag,
receiving the ad from the ad network based on the query, 1f the
ad uses an IFrame default tag, storing the ad within a cookae,
if the ad uses a JavaScript default tag, storing the ad within an
object, and when the ad uses IFrame or JavaScript default tags
and the maximum number of ad networks have not been
queried, requesting for another ad network tag from the ad
engine passing any cookies or objects to the ad engine.

In accordance with still yet another aspect of the present
application, in a user computer system having a display
screen and a graphical user interface (GUI) supporting a
browser, a method for optimizing advertisements from a plu-
rality of ad networks to fill ad impressions on a webpage
generated by a host server and displayed by the browser
supported on the GUI. The method includes sending a request
to the host server, wherein the host server serves a webpage in
response to the request, the webpage incorporating standard
markup language and an ad tag. The method also includes
processing the ad tag within the webpage causes requests for
ad network information from an ad engine, the ad engine, 1n
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response, providing ad network tags. Furthermore the method
includes receiving the ad network tags from the ad engine, the
ad network tags, when processed, cause a request for ads from
ad networks referenced by the ad networks tags until a quali-
fied ad 1s recerved for each ad impression. In addition, the
method includes displaying the standard markup language
within the webpage from the host server and the qualified ad
for each ad impression through the browser supported on the
GUI.

In accordance with another aspect of the present applica-
tion, a host server 1s presented. The host server includes at
least one processor and a database for storing at least one
webpage, the at least one webpage having an ad tag and at
least one ad impression. The host server also includes
memory operatively coupled to the processor, the memory
storing program 1instructions that when executed by the pro-
cessor, causes the processor to recerve arequest for awebpage
from a user agent, retrieve the webpage from the database,
and send the webpage to the user agent. The user agent pro-
cesses the webpage including the ad tag, the processing of the
ad tag within the webpage causing the user agent to request ad
network information from an ad engine that optimizes a plu-
rality of ad networks.

In accordance with a further aspect of the present applica-
tion, an ad network 1s presented. The ad network includes a
server connected to a network. The server includes at least
one processor and a database for storing default and non-
default ads. The server also includes memory operatively
coupled to the processor, the memory storing program
instructions that when executed by the processor, causes the
ad network to receive a request for an ad from a user agent via
the network, determine from within the database the ad to be
given to the user agent based on the recerved request, and send
the determined ad to the user agent, wherein the user agent
will determine 11 1t 1s a qualified ad, and 11 not, the user agent
will request another ad network to provide the ad.

In accordance with another aspect of the present applica-
tion, an ad engine 1s presented. The ad engine includes a
server connected to a network having at least one processor, a
database for storing ad network tags, a memory operatively
coupled to the processor, the memory storing program
instructions. When the program instructions are executed by
the processor, the ad engine receives a request from a user
agent for an ad network tag through the network, retrieves the
ad network tags from the database, applies restrictions to the
ad network tags, selects an ad network tag by weighing the
restricted ad network tags, and returns the selected ad net-
work tag to the user agent 1n response to the request for the ad
network tag through the network.

In accordance with still yet another aspect of the present
application an ad engine having a computer readable medium
for storing instructions 1s presented. The instructions, when
executed by at least one processor on the ad engine, causes the
ad engine to perform a method. The method includes, 1n a
separate process, periodically gathering a set of ad network
tags associated with a plurality of ad networks, receiving a
request for an ad network tag along with user information
from a user agent, optimizing the periodically gathered set of
ad network tags by ranking the set of ad network tags using a
set of rules and the user information from the user agent, and
selecting an ad network tag from the optimized set of ad
network tags and serving the selected ad network tag in
response to the request from the user agent.

In accordance with still another aspect of the present appli-
cation an ad engine having a computer readable medium for
storing 1nstructions 1s presented. The instructions, when
executed by at least one processor on the ad engine, causes the
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ad engine to perform a method. The method includes receiv-
ing a request for an ad network tag along with user informa-

tion from a user agent, retrieving a set of available ad network
tags, optimizing the set of available ad network tags by rank-
ing the set of ad network tags using a set of rules and user
information from the user agent, and selecting an ad network
tag from the optimized set of ad network tags and serving the
selected ad network tag in response to the request from the
user agent.

In accordance with still another aspect of the present appli-
cation an ad engine having a computer readable medium for
storing 1nstructions 1s presented. The instructions, when
executed by at least one processor on the ad engine, causes the
ad engine to perform a method. The method includes receiv-
ing a request for an ad network tag along with user informa-
tion from a user agent, sending the user imformation to a
plurality of partners and recerving partner data based on the
user information, retrieving a set of ad network tags, optimiz-
ing the set of available ad network tags by ranking the set of
ad network tags using a set of rules and partner data, and
selecting an ad network tag from the optimized set of ad
network tags and serving the selected ad network tag in
response to the request from the user agent.

In accordance with still another aspect of the present appli-
cation an ad engine having a computer readable medium for
storing 1nstructions 1s presented. The instructions, when
executed by at least one processor on the ad engine, causes the
ad engine to perform a method. The method includes receiv-
ing a request for an ad network tag along with user informa-
tion from a user agent, retrieving a set of local ad network
tags, selecting a local ad network tag from the set of local ad
network tags that generates the highest revenue, recerving a
set of partner ad network tags, selecting a partner ad network
tag from the set of partner ad network tags that generates the
highest revenue, serving the local ad network tag i1 the rev-
enue generated by the local ad network tag 1s greater than the
revenue generated by the partner ad network tag, and serving
the partner ad network tag i the revenue generated by the
partner ad network tag 1s greater than the revenue generated
by the local ad network tag.

In accordance with another aspect of the present applica-
tion, an ad engine having a computer readable medium for
storing 1nstructions 1s presented. The instructions, when
executed by at least one processor on the ad engine, causes the
ad engine to perform a method. The method 1includes receiv-
ing a request for an ad network tag along with user informa-
tion from a user agent, retrieving a set of partner ad network
tags, applying restrictions, targeting, and optimizations to the
set of ad network tags, selecting an ad network tag from the
restricted, targeted, and optimized set of ad network tags, and
serving the selected ad network tag in response to the request
from the user agent.

BRIEF DESCRIPTION OF DRAWINGS

The novel features believed to be characteristic of the
application are set forth in the appended claims. In the
descriptions that follow, like parts are marked throughout the
specification and drawings with the same numerals, respec-
tively. The drawing figures are not necessarily drawn to scale
and certain figures may be shown 1n exaggerated or general-
1zed form 1n the interest of clarity and conciseness. The appli-
cation itself, however, as well as a preferred mode of use,
turther objectives and advantages thereof, will be best under-
stood by reference to the following detailed description of
illustrative embodiments when read 1n conjunction with the
accompanying drawings, wherein:
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FIG. 1 illustrates an environment in which a user agent
renders a webpage received from a host server along with
advertisements from a single ad network 1n accordance with
one aspect of the present application;

FIG. 2 1s a diagram depicting an exemplary environment
for an online ad system interacting with a plurality of adver-
tisers 1n order to better serve user agents 1n accordance with
one aspect of the present application, with details further

claborated in the following FIGURES;

FIG. 3 depicts general processes performed by the online
ad system to serve ad network tags in accordance with one
aspect ol the present application, with details further elabo-
rated in the following FIGURES;

FI1G. 4 1llustrates general processes by the online ad system
for removing default advertisements 1n accordance with one

aspect of the present application, with details further elabo-
rated in the following FIGURES;

FIG. 5 diagrams typical interactions between the user
agent, host server, and publishers for retrieving and display-
ing advertisements within ad impressions on a page displayed
by a browser in accordance with one aspect of the present
application;

FIGS. 6 A, 6B, 6C, 6D, and 6E describe multiple embodi-
ments wherein requests for ad network tags are fulfilled by the
ad engine using a series of optimization techniques and selec-
tion algorithms 1n accordance with one aspect of the present
application;

FIGS. 7A and 7B diagram exemplary client-side and
server-side architectures for requesting and receiving adver-
tisements from multiple ad networks 1n accordance with one
aspect of the present application;

FI1G. 8 1llustrates processes performed by each component
within the system for distributing a qualified ad that maxi-
mizes advertisement revenue for a webpage publisher in
accordance with one aspect of the present application;

FIGS. 9A, 9B, 9C, 9D, and 9E depict several illustrations
for a daisy chain network and compares them to 1llustrations
of a default ad killer network 1n accordance with one aspect of
the present application;

FIG. 10 1s a diagram illustrating an exemplary hardware
environment for the user agent 1n accordance with one aspect
ol the present application;

FIGS. 11A and 11B are exemplary flow charts showing
illustrative routines performed by the user agent in accor-
dance with one aspect of the present application;

FIG. 12 1s a diagram illustrating an exemplary hardware
environment for the ad engine 1n accordance with one aspect
ol the present application;

FIGS. 13A and 13B are exemplary tlow charts showing
illustrative routines performed by the ad engine 1n accordance
with one aspect of the present application;

FIG. 14 1s a diagram 1illustrating an exemplary hardware
environment for the ad network 1n accordance with one aspect
ol the present application;

FIG. 15 1s a diagram 1illustrating an exemplary software
environment for the ad network 1n accordance with one aspect
ol the present application;

FIG. 16 1s an exemplary flow chart showing illustrative
routines performed by the ad network 1n accordance with one
aspect of the present application;

FIG. 17 1s a diagram 1illustrating an exemplary hardware
environment for the host server in accordance with one aspect
of the present application; and

FIG. 18 1s an exemplary tlow chart showing illustrative
routines performed by the host server 1n accordance with one
aspect of the present application.
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DETAILED DESCRIPTION

The detailed description set forth below in connection with
the appended drawings 1s intended as a description of pres-
ently-preferred embodiments of the application and 1s not
intended to represent the only forms 1in which the present
application may be constructed and/or utilized. The descrip-
tion sets forth the functions and the sequence of steps for
constructing and operating the application 1n connection with
the 1llustrated embodiments. It 1s to be understood, however,
that the same or equivalent functions and sequences may be
accomplished by different embodiments that are also
intended to be encompassed within the spirit and scope of this
application.

FIG. 1 represents an environment for online advertising.
Advertising can take the form of banner ads, pop up ads,
floating ads, interstitial ads, unicast ads, takeover ads, and
contextual ads, all of which can be displayed on personal
digital assistants (PDAs) 102, 1Phones 102, personal comput-
ers 102, laptops, cell phones, etc. Often advertising 1s directed
towards RSS feeds, blogs, instant messaging applications,
adware, emails, and other programs executed on these user
agents 102.

More typically, however, ads are displayed on a browser
running on user agent 102. A browser 1s software that runs on
a computer system and allows the user to view hypertext
markup language (HTML) documents and access files and
soltware related to those documents. A browser, for purposes
of this application, may also be referred to as a user agent 102.
When advertisements are formatted in such a way that a
browser can display it properly, the advertisements are called
creatives.

As shown, this environment provides the ability for an ad
network 106 to connect with companies who wish to run
advertisements efficiently and effectively off their websites.
Typically, websites incorporate a group of HTML documents
and associated files, scripts, and databases that are served up
by host server 104, which can take the form of a hypertext
transier protocol (HTTP) server. The documents in a website
generally cover one or more related topics and are intercon-
nected through hyperlinks. Most websites have a home page
as their starting point, which frequently functions as a table of
contents for the site. Many large organizations, such as cor-
porations, will have one or more host servers 104 dedicated to
a single website. However, a single host server 104 can also
serve several small websites, such as those owned by 1ndi-
viduals.

While 1t 1s understood that multiple ad networks 106 may
exist 1n this environment, a webpage publisher generally
establishes a relationship with a single ad network 106 to
supply all advertisements to the publisher’s webpage. When
serving ads within the environment, user agent 102 begins by
requesting a webpage from host server 104, which may pos-
sibly be part of a company’s website. In turn, host server 104
returns a webpage 1n the form of an HI'ML document. User
agent 102 then parses and renders the document. When the
document includes ad impressions, the browser sends a
request for advertisements to an ad network 106 referenced
within the document by an ad network tag. In response, the ad
network 106 referenced by the ad network tag serves adver-
tisements to the browser using a smppet ol code that repre-
sents the advertisement.

As shown in FIG. 1, advertisements were provided to user
agents 102 through direct agreements made between
webpage publishers on host server 104 and individual ad
networks 106 referenced by an ad network tag. The ad net-
work 106 would review information in this request including




US 9,202,248 B2

9

the subject matter of the webpage, the size of advertisement
requested, or any other pertinent information. Ad network
106 would then transmit an advertisement through network
108 to user agent 102. The ad would then be displayed on the
webpage on the user agent 102.

From the advertisement displayed on user agent 102, user
110 could click on the advertisement by positioning a screen
cursor on the advertisement on user agent 102 and then press
a button on a mouse or other input device. When the user 110
clicked on the advertisement, a hyperlink to another website
that would be associated with the advertisement, usually the
home site of the advertiser, invoked a path to the advertiser’s
designated page. Typically, the name of the path was pre-
sented to the user 1n the form of a uniform resource listing
(URL), such as “ABC—Inc.com,” followed by a directory
path designating the particular page 1n the website that the
advertiser wished to be displayed, such as *“/directory 13
name/page—name.”

As described above, a webpage publisher contracted with a
single ad network 106 to provide ads. Often, however, the
provided ads were low paying, if not defaults, resulting 1n the
loss of revenue for the webpage publishers. As the World
Wide Web continues to grow, it 1s commonplace for many
websites to generate revenue by only placing advertisements
on the pages provided by their websites. Thus, the environ-
ment presented above, provides significant limitations within
the current ad serving landscape.

Before describing details of the present application, defi-
nitions for terms used throughout this application are pro-
vided below. While the language provided within the defini-
tions are intended to enable one skilled in the relevant art to
understand the complexity of the present application, the
terms, as defined, should not be construed as limiting to their
scope.

The term advertisement refers to a communication in order
to persuade potential customers to purchase a brand, product,
or service. With reference herein, ads can take the form of
banner ads, pop up ads, tloating ads, interstitial ads, unicast
ads, takeover ads, contextual ads, etc. Ads may be referred to
advertisements, content, creative, and promotion. Creatives
refer to advertisements formatted 1n such a way that a web
browser can display 1t properly. Creatives also refer to corre-
lated content for an ad.

A browser 1s software that runs on a computer system and
allows the user to view documents written in markup lan-
guage and access files and software related to those docu-
ments. Browser software 1s built on the concept of hyperlinks
which allow users 110 to point and click with a mouse 1n order
to jump from document to document 1n whatever order they
desire. Most browsers also are capable of downloading and
transierring files, providing access to newsgroups, displaying,
graphics embedded in the document, playing audio and video
files associated with the document and executing small pro-
grams such as java applets or active x controls included by
programmers 1n the documents. Helper application or plug-
ins are required by some web browsers to accomplish one or
more tasks. A browser, within this application, may also be
referred to as a user agent 102.

The term 1mpression can be used as a synonym for ad view,
view, or ad space. Publishers offer and their customers buy
advertising measured 1n terms of ad views or impressions.
Since a single webpage can contain multiple ads (depending
on 1ts design), a site usually registers more ad views per unit
of time than webpages per unit of time. The term page can
refer to a webpage. Page can also refer to any type of display
where ads may be placed. Pages can be positioned within
standalone programs and are not limited to browsers.
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Generally described, the present application discloses
removing the imnadequacies of serving advertisements in the
previously presented environment. More specifically and
with reference to FIG. 2, the present application relates to a
system and method for optimizing advertisements served
from multiple ad networks 106 using ad engine 112. The
system and method manages a plurality of ad networks 106
through ad engine 112 so that webpage publishers can
retrieve multiple ads from the plurality of ad networks 106
until an optimized ad can be displayed on their webpages.
Preferably, but not limiting, optimal ads pay higher fees for ad
space on the webpages. Provided herein are details for: (1)
optimizing ad network tags corresponding to a plurality of ad
networks 106; and (2) removing default advertisements from
being served to a user 110.

In one illustrative embodiment of the present application, a
system as shown 1n FIG. 2, includes an ad engine 112 which
selects from a plurality of ad networks 106 ads to fill ad
impressions on a webpage provided by host server 104 and
displayed by a user agent 102. To fill the ad impressions, user
agent 102 parses and renders a page, the page imncorporating
an ad tag causing the user agent 102 to request ad network
information from ad engine 112 until optimized ads are
found. The ad engine 112 1s capable of recerving requests for
ad network information and in response to each request for ad
network information, ad engine 112 provides an ad network
tag to the user agent 102, each ad network tag referencing an
ad network 106. The user agent 102 receives the ad network
tag and sends an ad request based on the ad network tag.

Continuing with the illustrative embodiment, the system
further includes a plurality of ad networks 106 each corre-
sponding to the ad network tags and capable of recerving the
ad requests from the user agent 102. Each ad network 106
within the plurality of ad networks 106 serves default or
non-default ads 1n response to ad requests from the user agent
102 until a qualified ad 1s obtained by the user agent 102 for
cach ad impression within the page. A qualified ad can be a
non-default ad served from an ad network 106 within the
plurality of ad networks 106. In addition, a qualified ad can be
a default ad after a maximum number of ads from the plurality
ol ad networks 106 have been served or a default ad after a
specific period of time elapses.

Ad engine 112 acts as a platform that web publishers use to
interact with and manage multiple ad networks 106 simulta-
neously. In addition, ad engine 112 can optimize advertise-
ments from the many ad networks 108 and consequently,
many advertisers. Ad engine 112 provides quality ads that a
publisher 1s comiortable with resulting 1n more clicks on
those ads and consequently more money made.

In another illustrative embodiment, and shown in FIG. 3,
general processes by components within the system for
selecting and serving an optimized ad network tag associated
with an ad network 106 are presented. Beginning at block
302, user agent 102 makes a request for a webpage from host
server 104. In response, at block 304, host server 104 provides
a webpage with an ad tag. The ad tag 1s typically a small piece
ol code that directs user agent 102 to go to ad engine 112 for
ad network tags to fill ad impressions.

After parsing the webpage from host server 104 and rec-
ognizing that an ad tag 1s within the webpage, user agent 102
requests for an ad network tag from ad engine 112. At deci-
s1on block 306, ad engine 112 determines whether the request
1s coming from an allowed referrer, one who has agreed to
serve advertisements using ad engine 112. When the request
1s not from an allowed referrer, ad engine 112 serves a default,
backup, or house ad to user agent 102 at block 308. At block
310, the ad 1s logged 1n for future reference.
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When the request 1s from an allowed referrer, ad engine
112 determines whether cookies exist on user agent 102 at
decision block 312. In alternative embodiments, ad engine
112 determines whether an object exists on user agent 102.
Continuing with FIG. 3, ad engine 112 requests from a partner
geographical, contextual, and behavioral information at
block 314 when there are no cookies set on user agent 102. At
block 316, a real user 1dentification (RUID) cookie can be set
on user agent 102. At block 318, a real session 1dentification
(RSID) cookie can be set on user agent 102. The process can
proceed at block 322, which 1s described below.

Returning to decision block 312, ad engine 112 retrieves
previously stored cookies, including RUID and RSID cook-
1es, at block 320 11 there are set cookies on user agent 102. At
block 322, ad engine 112 retrieves ad network tags. Restric-
tions are applied to the ad network tags at block 324, which
can include restrictions based on country, DMA, frequency
caps, etc. At block 326, weights are applied to the restricted ad
network tags. In turn, ad engine 112 serves an optimized ad
network tag to user agent 102 and the ad 1s logged 1n for future
reference at block 310.

In another 1llustrative embodiment shown in FIG. 4, gen-
eral process by components with the system for removing
default or low paying ads served by a selected ad network 106
and referenced by an optimized ad network tag are presented.
Begimning at block 402, user agent 102 makes a request for a
webpage from host server 104. In response, at block 404, host
server 104 provides a webpage with an ad tag. The ad tag
within the page causes ad engine 112 to serve up an ad
network tag at block 406 as shown 1n FIG. 3.

After recerving the ad network tag, user agent 102 makes a
request for an ad to the ad network 106 associated with the ad
network tag. In turn, ad network 106 responds with a default
or non-default ad, a determination made at decision block
408. When user agent 102 receives a non-default ad, an
impression counter i1s incremented at block 410 and the ad 1s
served at block 412. Alternatively, the impression counter 1s
decremented and a default counter 1s incremented at block
414. At block 416, user agent 102 requests for another ad
network tag from ad engine 112 and the process continues at
block 406 whereby the search for a qualified ad continues. In
another embodiment, based on the number of 1impressions
served, ad engine 112 determines whether to serve another ad
network tag or just serve a default, backup, or house ad.

Ad engine 112 reduces the instances where a default ad 1s
served, thereby increasing efficiency. Ad engine 112 can also
provide statistical information and report the information to
the webpage publisher. This information can include the
number of defaults that were avoided. The method increases
or optimizes elliciency in eliminating defaults by sending
requests to ad networks 106 1n an intelligent order of priority
to find a qualified advertisement quickly.

Distinguished from the environment provided in FIG. 1,
the 1llustrative embodiments provided 1in FIGS. 2, 3, and 4
remove the restriction of a webpage publisher contracting,
with only one ad network 106 when another advertiser who
would offer the webpage publisher a higher fee for their ad
space. In addition, ad engine 112 aggregates stats and other
data for a webpage publisher and decides how and when to
place ads from each individual ad network 106 on the pub-
lisher’s webpage. Ad engine 112 can track ad network 106
performances by demographic, geographic location, context,
etc.

Throughout the present application, ad engine 112 may be
referred to as the “Rubicon Project”, “Rubicon”, or some
derivative thereof. Rubicon, at least partially, increases the
efficiency of the ads ultimately served to viewers of
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webpages. When a request 1s made by a webpage for an ad,
Rubicon recetves the request and then administers the trans-
mission ol an appropriate, or more appropriate, ad through an
ad network tag for the webpage involved. This can occur by
knowing information about the webpage publisher and/or the
requesting webpage, possibly in a database entry indicating
several different and relevant aspects of the publisher, the
webpage or by information transmitted by the webpage 1tself
By matching these indicators from the database entry and/or
webpage with ads offered by the individual ad networks 106
of Rubicon, 1t becomes easier and (for the publisher) possibly
more lucrative to present the webpage viewer with ads rel-
evant to the webpage while simultaneously avoiding the pub-
lication of default ads that may bear little or no relevance to
the content of the webpage being viewed.

As shown 1n the illustrative embodiments above, ad engine
112 can report to webpage publishers on a periodic basis.
These reports can include information such as impressions
and estimated clicks by date, by ad size, by ad type, by ad
network, and by geography, are all with customizable date
rangers. Charts 1llustrating the reporting data can be made and
exportable to Excel™ from Microsoft™.,

Another benefit allows consolidated payments to webpage
publishers. These payouts can be provided 1n a single check
with payments to publishers generally being made within
forty-five days. Alternatively, payments can be made at any
time publishers desire.

Typically, Rubicon provides full access to all features. In
one embodiment, Rubicon can charge publishers fifteen per-
cent of any income generated from the multiple ad networks
106 served through ad engine 112. Alternatively, Rubicon can
charge ten percent.

Ad engine 112 may also test text color and background
color for combinations of text ads. Ad engine 112 can also test
ad locations on a webpage of a publisher. Furthermore, ad
engine 112 does not require publishers on host server 104 to
bring 1n any of their own ad networks 106. Ad engine 112
automatically signs the webpage publisher up for multiple ad
networks 106 that fit the publisher’s website requirements.

Above, general descriptions contained within illustrative
embodiments were provided. With reference now to more
specific features, FIG. 5 illustrates typical interactions
between user agent 102, host server 104, and publishers 502
for retrieving and displaying advertisements, the advertise-
ments typically shown within ad impressions 506 on
webpage 504 displayed by a browser.

As shown, user agent 102 often begins by making a request
for a webpage 504 from host server 104. In response to the
request, host server 104 provides a webpage 504. Generally,
webpage 504 includes an ad tag. The ad tag represents to the
user agent 102 that the webpage publisher 502 1s associated
with the Rubicon Project. When parsed by user agent 102, the
ad tag points to ad engine 112 where user agent 102 can locate
ad network tags, each ad network tag associated with an ad
network 106.

When webpage 504 does not incorporate an ad tag, how-
ever, user agent 102 can retrieve ads 1n the previous way
illustrated 1n FIG. 1. In the illustration, generally an ad net-
work tag 1s already provided for in webpage 504. The ad
network tag would direct user agent 102 to locate ads through
the ad network 106 directly associated with the ad network
tag 1in webpage 504. As presented above, an ad network tag
already emplaced within webpage 504 would provide 1net-
fective and 1netficient results.

In some 1nstances, webpage publishers 502 may try to take
advantage of the Rubicon Project by placing ad tags within
their webpages 504 without becoming an allowed referrer. To
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ensure that the webpage publisher’s 502 ad tags are associ-
ated with the Rubicon Project, ad engine 112 can verily the
publishers 502 and their ad tags. Publisher 502 information
can be stored on a database on ad engine 112. In those
instances where publisher 502 1s not an allowed referrer, ad
engine 112 can typically provide a default, backup, or house
ad to user agent 102.

Returming to FIG. 5, multiple publishers 502 can be asso-
ciated with host server 104. Internally, each publisher 502 can
include a database filled with multiple webpages 504. These
webpages 504 can icorporate a variety of topics such as
sports, business, and politics. As presented and preferable 1n
this application, webpages 504 can include a variety of ad
impressions 506.

As shown, two publishers 502 in the illustration send
webpages 504 to host server 104. In other embodiments, three
or more publishers 502 can send webpages 504. Still yet, a
single webpage publisher 502 can send webpages to host
server 104. Dependent on operational capacities, host server
104 can recerve and distribute webpages 504 from a large
amount of publishers 502.

With reference now to other components within FI1G. 5, the
system can 1nclude ad networks 106 and ad engine 112.
Typically, each ad network 106 maintains at least two data-
bases: a paying content database 510 and a default content
database 512. Paying content database 510 stores ads that
provide revenue for the webpage publisher 502 when dis-
played on user agent 102. Contrawise, default content data-
base 512 stores ads that do not pay or pay very little when
displayed on user agent 102.

Continuing, in typical embodiments of ad engine 112, a
network database 514 1s included. Network database 514 can
maintain user, ad, size, optimization, and statistical informa-
tion. In addition, ad engine 112 can include IFrame tags 516
and JavaScript tags 518. Because both ad networks 106 and
ad engine 112 were not involved in any interactions within
FIG. 5, few details were provided therein. However, and as
will become apparent, more details are provided in the fol-
lowing FIGURES.

After webpage 504 has been received, with webpage 504
incorporating an ad tag, user agent 102 requests for an ad
network tag from ad engine 112. The ad tag directs user agent
102 to query ad engine 112 for an ad network tag. In the
multiple embodiments provided in FIGS. 6A, 6B, 6C, 6D,
and 6EF, illustrations representing processes taken by ad
engine 112 to return a suitable ad network tag to user agent
102 are presented. In each of the illustrations, ad engine 112
applies a series of optimization techniques and algorithms to
select a qualified ad.

In the first embodiment, shown 1n FIG. 6A, ad engine 112
periodically gathers ad network tags and when requested,
sends an optimized ad network tag from the periodically
gathered ad network tags to the requesting user agent 102. As
shown 1n the previous FIGURES, mitially, user agent 102
makes a request for a webpage 504 from host server 104. In
response, host server 104 provides webpage 504 with an ad
tag to user agent 102, the ad tag directing user agent 102 to
query ad engine 112 for an ad network tag. A request for an ad
network tag 1s then made to ad engine 112 by user agent 102.

Ad engine 112, 1n a separate process at block 608, periodi-
cally gathers a set of ad network tags each tag associated with
an ad network 106. In the shown embodiment, ad engine 112
gathers ad network tags from ad network A 106, ad network B
106, and ad network C 106. In other embodiments, ad engine
112 gathers ad network tags from at least one ad network 106.
One skilled 1n the relevant art will appreciate that any number
of ad networks. 106 can be connected to ad engine 112 either
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directly or indirectly via network 108. While ad network A
106, ad network B 106, and ad network C 106 appear to be
only connected with ad engine 112, the ad networks 106 can
supply information to multiple ad engines 112 or user agents
102.

As shown ad network tags are gathered on ad engine 112.
Alternatively, and in other embodiments, ad network tags 106
can be gathered outside of ad engine 112 on a separate data-
base. Furthermore, ad network tags can be gathered weekly,
daily, hourly, or at any other period of time. Preferably, how-
ever, ad network tags are gathered often to provide the latest
ads to users 110. In other embodiments, ad network tags can
be updated by the ad networks 106 when new ads are
received.

After recerving a request from user agent 102, ad engine
112 receives information from user agent 102 at block 602.
This information can 1mclude geographical information con-
textual information, behavioral information, etc. Geographi-
cal information typically refers to the physical location of
user 110. Geographical information can include the country,
region, state, city, metro code, zip code, organization, Internet
Protocol (IP) address, ISP, or other criteria of the user 110.

Contextual information refers to the content displayed on
webpage 504. The mformation 1s specific to the individual
site that user 110 1s looking at. Typically, text within webpage
504 1s scanned for keywords. Behavioral information gener-
ally refers to the user’s 110 web browsing behavior. Behav-
1oral information can include sites the user has visited,
searches they have made, and links on the sites the user 110
has selected. By using this information, ad engine 112 can
increase 1ts effectiveness by searching for ad networks that
are more likely to be influential based on the user’s 110 past
behaviors. Other user information can include demographical
information. This information focuses on the makeup ofusers
110 such as age, sex, religion, etc.

At block 604, the periodically gathered set of ad network
tags arec optimized. The tags are ranked using a set ol rules 610
and the user imformation recerved from the user agent 102.
Once the ad network tags are ranked, an ad network tag 1s
selected at block 606. In turn, the selected ad network tag 1s
served 1n response to the request from user agent 102.

In a second embodiment, shown 1n FIG. 6B, ad engine 112
gathers ad network tags at runtime, mstead of periodically,
optimizes the ad network tags, and selects and sends an ad
network tag from the optimized ad network tags to the
requesting user agent 102. Initially, user agent 102 makes a
request for a webpage 504 from host server 104. In response,
host server 104 provides webpage 504 with an ad tag to user
agent 102, the ad tag directing user agent 102 to query ad
engine 112 for an ad network tag. A request for an ad network
tag 1s then made to ad engine 112 by user agent 102.

After receving a request from user agent 102, ad engine
112 receives information from user agent 102 at block 622.
This information can include geographical information, con-
textual information, behavioral information, etc. At block
624, available ad network tags are retrieved from at least one
ad network 106. As shown, ad network A 106, ad network B
106, and ad network C 106 are queried.

In turn, the ad network tags are optimized by ranking them
using a set of rules and the user information from user agent
102 at block 626. Ad engine 112 selects an ad network tag
from the optimized set of ad network tags at block 628. The
selected ad network tag 1s served in response to the request
from user agent 102.

In a third embodiment, ad engine 112 receives user infor-
mation, passes the information to a plurality of partners, and
in response, the partners provide partner data for use by the ad
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engine 112 to optimize a set of ad network tags as shown 1n
FIG. 6C. Imitially, user agent 102 makes a request for a
webpage 504 from host server 104. In response, host server
104 provides webpage 504 with an ad tag to user agent 102,
the ad tag directing user agent 102 to query ad engine 112 for 5
an ad network tag. A request for an ad network tag 1s then
made to ad engine 112 by user agent 102.

After receiving a request from user agent 102, ad engine
112 recerves user agent 1dentification information from user
agent 102 at block 632. Atblock 634, ad engine 112 passesthe 10
user agent 1dentification information to partners. These part-
ners can include a contextual partner 644, behavioral partner
646, and geographical partner 648. In response, the partner
can provide partner data based on the user agent identification
information. 15

Atblock 636, ad engine 112 retrieves available ad network
tags. In turn, the ad network tags are optimized by ranking
them using a set of rules and the partner data at block 638. Ad
engine 112 selects an ad network tag from the optimized set of
ad network tags at block 640. The selected ad network tag 1s 20
served 1n response to the request from user agent 102.

In a fourth embodiment, as shown in FIG. 6D, ad engine
112 selects between partner ad network tags and local ad
network tags to provide user agent 102 with the best ad
network tag capable of providing the highest revenue for 25
webpage publisher 502. Imitially, user agent 102 makes a
request for a webpage 504 from host server 104. In response,
host server 104 provides webpage 504 with an ad tag to user
agent 102, the ad tag directing user agent 102 to query ad
engine 112 for an ad network tag. A request for an ad network 30
tag 1s then made to ad engine 112 by user agent 102.

After receiving a request from user agent 102, ad engine
112 receives mformation from user agent 102 at block 652.
This information can include geographical information, con-
textual information, behavioral information, etc. At block 35
654, ad engine 112 retrieves local ad network tags. The local
ad network tags are restricted, targeted, and optimized at
block 656. Ad engine 112 then selects the best local ad net-
work tag at block 658. Generally this 1s based on the highest
revenue generation for the webpage publisher 502. 40

At block 660, ad engine 112 calls at least one partner for
partner ad network tags. As shown in FIG. 6D, partner A 668,
partner B 670, and partner C 672 are called. These partners
are distinguished from those presented in FIG. 6C. Instead of
providing geographical, contextual, and behavioral informa- 45
tion, these partners provide bids for ad impressions 506 on
webpage 504 1n the form of partner ad network tags. Ad
engine 112 then selects the best partner ad network tag at
block 662. Generally this 1s based on the highest revenue
generation for the webpage publisher 502. 50

Ad engine 112, at decision block 664, makes a determina-
tion on whether the partner bid 1s greater than the best local ad
price based on the ad network tags. At block 666, ad engine
112 serves the local ad network tag to user agent 102 when the
local ad network tag provides a better price than the partnerad 55
network tag. Otherwise, ad engine 112 serves the partner ad
network tag to user agent 102 at block 668 when the partner
ad network tag provides a better price than the local ad net-
work tag.

In a fifth embodiment, ad engine 112 selects the best ad 60
network tag or bid from multiple partners as shown 1n FIG.
6E. Initially, user agent 102 makes a request for a webpage
504 from host server 104. In response, host server 104 pro-
vides webpage 504 with an ad tag to user agent 102, the ad tag,
directing user agent 102 to query ad engine 112 for an ad 65
network tag. A request for an ad network tag 1s then made to
ad engine 112 by user agent 102.
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After recerving a request from user agent 102, ad engine
112 receives information from user agent 102 at block 682.
This information can include geographical information, con-
textual information, behavioral information, etc. At block
684, partner ad network tags are retrieved. The ad network
tags are restricted, targeted and optimized at block 686. An ad
network tag 1s selected at block 688 and served in response to
the request from the user agent 102.

While multiple embodiments for serving ad network tags
have been provided, one skilled in the relevant art will appre-
ciate that any combination of elements provided within the
embodiments are still within the scope of the present appli-
cation. Furthermore, implementations mvolving changes to
the order or minor variations thereot are provided herein.

Within each embodiment provided for in FIGS. 6A, 6B,
6C, 6D, and 6E, the set of rules used to optimize the ad
network tags can vary. In one embodiment, ad engine 112 can
apply a different weight for each ad network tag. These
weilghts can be assigned to the ad network tags based on user
information from the user agent 102 or partner data. In other
embodiments, the set of rules eliminate previously seen ad
network tags.

After requesting for an ad network tag, user agent 102
receives an optimized ad network tag from ad engine 112.
However, the ad network tag selected by ad engine 112 does
not guarantee that a non-default ad will be served by the ad
network 106 referenced by the ad network tag. Theretore, and
as 1indicated 1n the second portion of the present application,
a default ad remover—also known as a default killer—is
presented. FIGS. 7A and 7B include exemplary client-side
and server-side architectures for removing default ads.

In a preferred embodiment shown in FIG. 7A, user agent
102 keeps track of statistical information and makes determi-
nations about default ads. In this embodiment, user agent 102
begins by sending a request for an ad network tag to an ad
engine 112 to fill ad impressions 506 on webpage 504. In turn,
ad engine 112 returns an ad network tag referring to ad net-
work 1 702 to user agent 102. Preferably, and i1 possible, ad
engine 112 uses information provided from user agent 102 to
select the first ad network tag. This information can be stored
on user agent 102 as cookies or objects. Using the ad network
tag recerved from ad engine 112, user agent 102 requests for
an ad from ad network 1 702. In response, ad network 1 702
serves an ad to user agent 102.

After receiving the ad from ad network 1 702, user agent
102 determines whether a qualified ad has been received.
Typically, ad engine 112 places JavaScript code or cookies on
user agent 102 for this to happen. After receiving a default ad
from ad network 1 702, user agent 102 makes an additional
request for a second network tag from ad engine 112. In turn,
ad engine 112 responds with a second ad network tag refer-
encing ad network 2 704. Preferably, ad engine 112 uses
information provided from user agent 102 to select the second
ad network tag.

Continuing, user agent 102 requests for an ad from ad
network 2 704. In response, ad network 2 704 returns a second
ad to user agent 102. After receiving a default ad from ad
network 2 704, user agent 102 makes a third request for an ad
network tag from ad engine 112. Ad engine 112 responds with
a third ad network tag associated with ad network 3 706.
Again, ad engine 112 can user imnformation provided from
user agent 102 to select the third ad network tag.

After recerving the third ad network tag, user agent 102
requests for an ad from ad network 3 706. In response, ad
network 3 706 returns a third ad to user agent 102. The
process continues until a non-default ad 1s recerved, a maxi-
mum number of ad networks 106 have been queried, or a
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certain period of time has elapsed. While only three ad net-
works 106 have been shown, additional ad networks 106 can
be queried.

In an alternative embodiment, FIG. 7B provides a server
side architecture wherein ad engine 112 keeps track of statis-
tical information and makes determinations about default ads.
Initially, user agent 102 makes a request for an ad from ad
engine 112 to {ill ad impressions 306 on webpage 504. Ad
engine 112 responds with requesting for an ad from ad net-
work 1 702 directly. In turn, ad network 702 responds with
returning an ad to ad engine 112. Ad engine 112 then deter-
mines whether a qualified ad has been received.

After recerving a default ad from ad network 1 702, ad
engine 112 makes an additional request for an ad from ad
network 2 704. Preferably, ad engine 112 uses previously
saved information to select a new ad network 106. In turn, ad
network 2 704 responds with a second ad. After recerving a
default ad from ad network 2 704, ad engine 112 makes a third
request for an ad from ad network 3 706.

In response, ad network 3 706 responds with a third ad.
Again, ad engine 112 can use previously saved information to
select a new ad network 106. The process continues until a
non-default ad 1s received, a maximum number of ad net-
works 106 have been queried, or a certain period of time has
clapsed. While only three ad networks 106 have been shown,
additional ad networks 106 can be queried.

FIGS. 7A and 7B provided exemplary architectures
wherein multiple ad networks 106 were queried for ads. In
these embodiments, each ad network 106 provided a different
ad. In other embodiments, the same ad network 106 may
provide different ads using additional information, the addi-
tional information including any previously seen ads.

With reference now to FI1G. 8, a general layout 1llustrating
processes performed by each component within the system
for removing default ads and distributing a qualified ad that
maximizes advertisement revenue 1s presented. Beginning at
section 802, a user 110 operating agent 102 views a publish-
er’s webpage 504 from host server 104. On the page 504 are
ad 1mpressions 306. As the page 504 1s being parsed and
rendered on user agent 102, an ad tag, as shown 1n section
804, 1n the publisher’s page 504, directs the user’s 110 web
browser to communicate with ad engine 112, instead of an ad
network 106.

At section 806, ad engine 112 makes a decision about
which ad network 106 to request an ad from. Once the ad
engine 112 has selected an ad network 106 at section 808, the
ad engine 112 passes the request to the selected ad network
106. The ad network 106 can review information in this
request such as the type of page 504 the ad 1s to be on, the size
of advertisement requested, etc. The ad network 106 sends an
ad to the viewer’s web browser, which 1s then evaluated on
user agent 102.

When a request 1s made by user agent 102 to retrieve an
advertisement, the ad network 106 may not have an adver-
tisement that matches the website’s page 504. The ad may not
match for many reasons including not matching the content of
the page 504, or meeting the publisher’s minimum CPM/cost-
per-thousand requirement. Instead, the ad network 106 serves
a default ad which often has nothing to do with the webpage
504. In such instances, the fee earned by webpage publisher
502 for that ad 1s greatly diminished, and 1s often zero. Elimi-
nating default ads bring more revenue to the publisher and
remove some of the inefliciencies in today’s online ad market.
Eliminating default ads also avoids undesirable situations
such as snow shoe advertisements displayed on a web site for
real estate. However, the most common default ad 1s a public
service announcement which 1s typically an unpaid advertise-
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ment. Not only does ad engine 112 allow for the querying of
multiple ad networks 106, ad engine 112 can take 1n infor-
mation for keeping track of default advertisements served.

With continued reference to FIG. 8, ad engine 112 provides
intelligent ad selection. If the ad network 106 1s using IFrame
default tags as shown 1n section 810, then a cookie 1s set in the
user agent 102 to remember the ad and all previously served
ads 1n the ongoing ad chain. If the ad network 106 1s using
JavaScript default tags as shown 1n section 812, ad engine 112
remembers the ad as well as previous hop ads as JavaScript
variables on the page 504.

At section 814, inquiry 1s then made to the ad network 106
for an ad from the ad inventory of the ad network 106. It there
1s enough inventory, an ad 1s then served to user agent 102 at
section 816. If there are not enough ads 1n the ad mventory,
different actions are taken according to the protocol (IFrame
or JavaScript) of the ad network tag involved.

Accordingly, when a JavaScript ad network tag 1s involved,
then the default JavaScript action 1s to make a new ad request
with hop information from the JavaScript object or objects
currently on the page 504 as shown at section 818. If an
IFrame ad network tag 1s involved, the IFrame default sends
to the ad engine 112 information encoded in a string or other
message as shown at section 820. The message can be 1n a
form as follows: dk.html?account&size&network as shown
at section 822. The “dk.html” command may serve to retrieve
the last ad information from the cookies stored on the
webpage 504, and to make a new ad engine 112 request with
the accompanying stored hop information.

For either the JavaScript or IFrame defaults, new ad
requests are generated and transmuitted to the ad engine 112 as
shown at section 824. This completes the loop, and now a link
in the chain has been made as a hop, which occurred when the
default was served and a second request was made to the ad
engine 112 by either the JavaScript route or the IFrame route.

This loop can then be repeated until a new ad 1s served or
until the number of hops equals a determined number, for
example five, as shown at section 826, or a period of time
clapses. Once this threshold has been reached, a default,
backup or house ad may be served to user agent 102 at section
828, thereby completing the operation of the ad engine 112,
ad networks 106, host server 104, and user agent 102

The process set forth requires customization because the ad
networks 106 have varied technology and vanied ways of
serving a default ad. Some ad networks 106 use JavaScript to
serve a default ad, and ad engine 112 seeks to keep track of
which ad networks 106 it has already hopped to for a given ad
impression in JavaScript. Other ad networks 106 use IFrames
(which are “pages within the page™) to serve their defaults.
For these ad networks 106, ad engine 112 uses cookies to keep
track of which ad networks 106 1t has already hopped to for a
given ad impression. Often, ad engine 112 hops to both types
of ad networks 106 during a given ad impression.

Still another key feature of the present application 1s that ad
engine 112 prioritizes ad networks 106 from which it 1s going
to request an ad first. If the present system receives a default
advertisement and then “hops”, ad engine 112 reprioritizes
the remaining ad networks 106 yet to be tried and then selects
the next ad network 106 based on its anticipated performance.
This brings the benefit of yielding the highest revenue and at
the same time reduces the chance of a default ad being found
at the next ad network 106, thereby reducing the total time 1t
takes to serve an ad to the viewer.

Another feature of the present application 1s that the system
accounts for the complications that can arise from having to
climinate defaults on a page 504 where multiple ads are
viewed by a single user 110. This tracking ability allows 1t to




US 9,202,248 B2

19

work with different ad networks 106, separately “hopping” as
appropriate, for each separate advertisement space on the
webpage 504, separately keeping track of the hops and
defaults for the single user 110.

An additional feature of the present application is the con-
cept of calculating the number of times that a default was
avolded, and displaying this information to the publisher 502
in a manner that would clearly convey the benefit the adver-
tiser has recerved.

Commonly defaults are managed within an ad network 106
using a daisy chain approach. FIG. 9A depicts exemplary
processes for the daisy chain approach, which begins at block
902. At decision-block 904, daisy chain enabled ad network
106 determines whether a paid advertisement 1s available. A
default advertisement 1s returned when no paying ad 1s avail-
able at block 906. Otherwise, daisy chain enabled ad network
106 serves a paid ad at block 908.

FIG. 9B illustrates a table representing information for a
plurality of daisy chain enabled ad networks 106 as seen by ad
engine 112. Each daisy chain enabled ad network 106
includes a floor price and when necessary, as provided for 1n
block 906 above, a default, backup, or house default ad net-
work tag. For example and as shown, daisy chain enabled ad
network A 912 has a tloor price of ninety cents and a default
ad network tag V. The default ad network tag can correspond
with a default, backup, or house ad.

In addition, daisy chain enabled ad network B 914 has a
tfloor price of eighty-five cents and a default ad network tag W
corresponding with a default, backup, or house ad. Daisy
chain enabled ad network C 916 has a floor price of eighty-
seven cents and a default ad network tag X corresponding
with a default, backup, or house ad. Daisy chain enabled ad
network D 918 has a floor price of sixty cents and a default ad
network tagY corresponding with a default, backup, or house
ad. Daisy chain enabled ad network E 920 has a floor price of
fifteen cents and a default ad network tag 7 corresponding
with a default, backup, or house ad.

Ad networks 106, as herein introduced, can be 1n the form
of a default killer enabled ad network 106, which provides a
more optimized approach. With reference to FIG. 9C, exem-
plary code for removing default, backup, or house ads 1s
presented. When placed within pages 504 generated by
webpage publishers 502, ad networks can reference a default
killer enabled ad network 106, instead of a daisy chain
enabled ad network 106. In essence, this removes ad network
tags that generate default, backup, or house ads.

FIG. 9D depicts exemplary processes performed by a
default kaller approach by a default killer enabled ad network
106, the process beginming at block 922. At decision block
906, default killer enabled ad network 106 determines
whether a paid advertisement 1s available. A default killer 1s
returned when no paying ads are available at block 926,
instead of calling block 906. Otherwise, default killer enabled
ad network 106 serves a paid ad at block 928.

FIG. 9E illustrates a table representing information for a
plurality of default killer enabled ad networks 106 as seen by
ad engine 112. Each default killer enabled ad network 106
includes a tloor price and when necessary, as provided for 1n
block 926 above, a default killer (dk) ad network tag. For
example and as shown, default killer enabled ad network A
912 has a floor price ol ninety cents and a default kaller (dk) ad
network tag.

In addition, default killer enabled ad network B 912 has a
tfloor price of eighty-five cents and a default killer (dk) ad
network tag. Ad network C 916 has a tloor price of eighty-
seven cents and a defaultkiller (dk) tag. Ad network D 918 has
a tloor price of sixty cents and a default killer (dk) tag. Ad
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network F 920 has a floor price of fifteen cents and a default
killer (dk) tag. Each default kaller ad network tag will lead the
user agent 102 to another ad network that possibly serves a
paying ad. Functions and features of the default killer enabled
ad network 106 will become apparent 1n the following dis-
cussion.

To 1llustrate the system and method of the present applica-
tion, individual components will now be discussed. Begin-
ning with user agent 102, an exemplary hardware and oper-
ating environment for implementing user agent 102 1s shown
in FI1G. 10. The user agent 102 can include a processing unit
1004, a system memory 1006, and a system bus 1020 that
operatively couples various system components, including
the system memory 1006 to the processing unit 1004. User
agent 102 memory 1006 may include read only memory
(ROM) 1008 and random access memory (RAM) 1007. A
basic input/output system (BIOS) 1010, containing the basic
routines that help to transfer information between elements
within the user agent 102, such as during start-up, 1s stored in
ROM 1008. The user agent 102 may include a hard disk drive
1032 for reading from and writing to a hard disk, not shown,
a magnetic disk drive 1034 for reading from or writing to a
removable magnetic disk 1038, and an optical disk drive 1036
for reading from or writing to a removable optical disk 1040
such as a CDD ROM or other optical media. The hard disk drive
1032, magnetic disk drive 1034, and optical disk drive 1036
are connected to the system bus 1020 by a hard disk drive
interface 1022, a magnetic disk drive interface 1024, and an
optical disk dnive interface 1026, respectively. A number of
program modules may be stored on the hard disk 1032, mag-
netic disk 1034, optical disk 1036, ROM 1008, or RAM 1007,
including an operating system 1012, browser 1014, and a
stand alone program 1016.

A user 110 may enter commands and information 1nto the
user agent 102 through input devices such as keyboard 1042
and pointing device 1044, for example, a mouse. These and
other input devices are oiten connected to the processing unit
1004 through a serial port iterface 1028 that i1s coupled to
system bus 1020.

A monitor 1046 or other type of display device 1s also
connected to user agent 102 to the bus 1020 via an interface,
such as a video adapter 1048. In addition to the monitor 1046,
user agent 102 can include other peripheral output devices,
such as a printer or speakers 1060, which can be connected to
processing unit 1004 through audio adapter 1062.

User agent 102 can be connected to the internet 1072.
When used 1n a LAN environment, user agent 102 may be
connected to the local network through a network interface or
adapter 1030. When used 1n a WAN environment, user agent
102 typically includes a modem 1050, a network adapter
1052. The modem 1050 1s connected to the system bus 1020
via the serial port interface 1028.

Operationally, user agent 102, preferably running browser
1014, performs the exemplary processes shown in FIGS. 11 A
and 11B. The user agent 102 process begins at block 1100. At
block 1102, user agent 102 makes a request for a webpage 504
from host server 104. Typically, the request will be an HTTP
request to an HTTP host server 104 over network 108. In
other embodiments, user agent 102 may retrieve a local
webpage 504. Alternatively, a standalone program 1016, such
as an 1nstant message application, can be used to make the
request.

In response to the request, user agent 102 recerves a
webpage 504 from host server 104 at block 1104. Generally,
the webpage 504 1s returned over the same channel that the
request was sent. After receiving the webpage 504, user agent
102 parses and renders the webpage 504 at block 1106.
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Atdecision block 1108, user agent 102 determines whether
an ad tag 1s within webpage 504. I1 present, the ad tag directs
user agent 102 to retrieve ad network tags from the ad engine
112 instead of retrieving ads directly through an ad network
106. Typically, the ad tag 1s placed into the webpage 504 by
the webpage publisher 502.

If there 1s no ad tag within webpage 504, the user agent 102
process ends at block 1142. Generally speaking, a webpage
504 with no ad tag signifies that the webpage publisher 502
has not signed with Rubicon. Nevertheless, those webpage
publishers 502 who have placed the ad tag within their
webpages 504 must still be verified by ad engine 112. This
prevents malicious use of ad engine 112.

Continuing with decision block 1108, 11 an ad tag 1s within
webpage 504, user agent 102 requests for an ad network tag
from ad engine 112 at block 1110. The request can be com-
municated over network 108, and can include user informa-
tion. Alternatively, ad engine 112 can make a separate request
for user information from user agent 102. At block 1112, user
agent 102 receives an ad network tag from ad engine 112. The
ad network tag supplied by ad engine 112 can be selected
from many ad networks 106.

At block 1114, user agent 102 makes a request for an ad
from ad network 106 corresponding to the recerved ad net-
work tag. At block 1116, user agent 102 recerves an ad from
ad network 106. The recerved ad can be a default or non-
default ad. IT a default ad 1s received, and dependent on the ad
network 106, a default network ad tag or a default killer (dk)
ad network tag will be provided as shown 1n FIGS. 9A, 9B,
9C, 9D, and 9E.

Atdecisionblock 1118, user agent 102 determines whether
a default ad has been served by ad network 106. Furthermore,
and also at decision block 1118, user agent 102 determines
whether a default killer (dk) ad network tag has been pro-
vided. IT eirther 1s no, then the ad 1s rendered on webpage 504
at block 1138 and the process ends at block 1142.

However, when a default ad has been received and a default
killer (dk) ad network tag has been provided, user agent 102
determines whether the maximum number of hops have been
reached at decision block 1120. In other words, user agent
102 checks 11 the maximum number of ad networks 106 has
been queried.

If the maximum number of hops has been reached at deci-
s1on block 1120, a default, backup, or preferably, house ad 1s
retrieved at block 1140. At block 1138, the ad 1s displayed on
webpage 504 and the process ends at block 1142,

Returming to decision block 1120, when the maximum
number ol hops have not been reached the process continues
at decision block 1122, where user agent 102 determines
whether an IFrame or JavaScript default tag has been
received. At block 1130, user agent 102 sets cookies 11 no
previous cookies were set when an IFrame default tag has
been received. In one embodiment, an RUID lifetime cookie
and an RSID session cookie can be set. The IFrame default ad
1s then remembered along with all previous ads 1n the cookies
at block 1132.

Returning to decision block 1122, an object on user agent
102 1s set 11 1t was not already set when a JavaScript default ad
1s received at block 1124. The JavaScript default ad 1s then
remembered along with all previous ads 1n the object at block
1126. From block 1132 and block 1126, user agent proceeds
at block 1128 where a new ad network tag request 1s gener-
ated.

To generate the new ad network tag request, at decision
block 1134, user agent 102 determines whether an IFrame or
JavaScript ad network tag 1s being requested. If an IFrame ad
network tag 1s requested, user agent 102 retrieves ad infor-
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mation from the cookies at block 1138. User agent 102
retrieves ad information from objects when a JavaScript ad
network tag 1s requested at block 1136. User agent 102 then
proceeds to block 1110 where another ad network tag 1s
requested using the information retrieved from the cookies or
objects.

Typically, the user agent 102 process 1s repeated for each ad
impression 506 on webpage 504. Furthermore, each ad can be
retrieved from different ad networks 106, the same ad net-
work 106, or a combination thereof. In addition, while user
agent 102, 1n this embodiment, has been understood to {ill 1n
ad 1mpressions 506 on a webpage 504 shown on a browser
1014, the process may also be used to provide advertisements
in standalone programs 1016 and other applications display-
ing advertisements.

With reference now to FIG. 12, a diagram 1illustrating an
exemplary hardware environment for ad engine 112 1s pre-
sented. Ad engine 112 can include a processing unit 1204, a
system memory 1206, and a system bus 1220 that operatively
couples various system components, including the system
memory 1206 to the processing unit 1204. The system
memory 1206 may include read only memory (ROM) 1208
and random access memory (RAM) 1207. A basic mput/
output system (BIOS) 1210, containing the basic routines that
help to transfer information between elements within ad
engine 112, such as during start-up, 1s stored in ROM 1208.

Ad engine 112 may include a hard disk drive 1232 for
reading from and writing to a hard disk, not shown. The hard
disk drive 1232 1s connected to the system bus 1220 by a hard
disk drive interface 1222. A number of program modules may
be stored on the hard disk 1232, ROM 1208, or RAM 1207,
including an operating system 1230, JavaScript routines
1252, IFrame routines 1234, hops counter 1256, network
information 1258, account information 1260, algorithm to
select ad 1262, optimized routine 1264, and size information
1266.

Ad engine 112 can be connected to the internet 1072. When
used ina LAN environment, ad engine 112 may be connected
to the local network through a network interface 1270. When
used 1n a WAN environment, ad engine 112 typically includes
amodem 1272 and a network adapter 1274. The modem 1272
1s connected to the system bus 1220 via the serial port inter-
tace 1276.

Connected to system bus 1220 1s content database 1240
and network database 1280. Content database 1240 stores ad
network tags. These ad network tags can be stored in separate
tables listed as JavaScript 1242 and IFrame 1244. Network
database 1280 also stores tables of information. These tables
include user information 1282, ads 1284 such as house ads,
s1ze mformation 1286, optimization information 1288, and
stats 1290. A single database can hold both the tables of
content database 1240 and network database 1280. Uses of
the tables stored in content database 1240 and network data-
base 1280 will become apparent with respect to the following
process described 1n FIG. 13, which represents a typical sce-
nario 1n which ad engine 112 receives a request for an ad
network tag and sends an ad network tag in response to the
request.

The ad engine 112 process begins at block 1300. At block
1302, a request 1s received for an ad network tag. Multiple
ways ol retrieving ad network tags have been described above
as shown 1n FIGS. 6A, 6B, 6C, 6D, and 6E. Continuing, ad
engine 112 retrieves information from user agent 102 at block
1304. The user information can contain any previously seen
ads. At decision block 1306, ad engine 112 determines
whether user information has been stored through IFrame
cookies or JavaScript objects. If the user agent 102 informa-
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tion has been stored as JavaScript objects, ad engine 112
retrieves any set objects that may have been set on user agent
102 at block 1308. Ad engine 112 then determines user agent
102 mformation from the set objects including network
account, size of ads, etc. at block 1310.

Returnming to decision block 1306, 11 user agent 102 1nfor-
mation has been set as IFrame cookies, ad engine 112
retrieves any set cookies that have been set on user agent 102
at block 1314. Ad engine 112 then determines user agent 102
information from the set cookies including network account,
size of ads, etc. at block 1316.

Continuing with FIG. 13B, processes from block 1310 and
block 1316 proceed to block 1312 where ad engine 112 reads
a set of rules. At block 1318, ad engine 112 applies restric-
tions to the ad network tags. These restrictions can include
geographical, contextual, behavioral, and demographical
restrictions.

At block 1320, ad engine 112 omits all previously served
ad network tags. Previously served ad network tags can be
determined either through cookies or objects set on user agent
102. Atblock 1322, ad engine 112 retrieves a set of available
ad network tags. Recommendations are received for each ad
network tag at block 1324. Weights are applied to each ad
network tag at block 1324. After the weights are applied, ad
engine 112 serves an ad network tag to user agent 102 at block
1326. The process ends at block 1328.

Through the process described above, ad engine 112 per-
forms multivanate testing. This includes optimizing ad net-
work tags by testing ads from different ad networks 106 to
find the ad networks 106 with the best ads, the best ads often
involving the best click rate or highest revenue generation. Ad
engine 112 can decipher ad mventory based on demography,
geography, content, and many other factors and then match
cach ad impression with the optimal money making opportu-
nity.

With reference now to FIG. 14, hardware for an exemplary
ad network 106 1s presented. The ad network 106 typically
takes the form of a computer server, and more specifically a
web server. The server can store advertisements used in
online marketing and delivers them to website visitors. Ad
network 106 can include ROM 1402, operating system and
software instructions 1404, RAM 1406, clock 1408, central
processor (CPU) 1410, network intertace 1412 connected to
internet 1072, and data storage device 1414.

A conventional personal computer or computer worksta-
tion with sullicient memory and processing capability can be
used as ad network 106. Alternatively, multiple 1ntercon-
nected servers may also serve as ad network 106. Ad network
106 should be able to handle high volume of transaction and
large amount of mathematical calculations for communica-
tion and data processing. RAM 1406 and ROM 1402 are used
to support the program codes that are operated by the CPU
1410. The memory may be 1n a form of a hard disk, CDD ROM,
or equivalent storage medium. CPU 1410 supports the
authentications such as communications from external data
servers, as well as allowing for anonymous transactions and
general data encryption.

In the preferred embodiment, data storage device 1414 can
include hard disk magnetic or optical storage units, as well as
CD ROM, CD RW or DVD Rom and flash memory such as
Compact flash and secure digital cards. Data storage device
1414 contains databases used in the processing of transac-
tions including iventory database 1416, ad campaign data-
base 1418, optimization database 1420, default database
1422, publisher database 1424, and advertiser database 1426.

Inventory database 1416 tracks all information pertaining,
to mventory levels of each advertising partner. As provided
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above, mventory can be based on default ads or non-default
ads. Database 1416 enhances the value of an ad campaign by
warning ad network 106 of whether 1t 1s about to run out of
paying advertisements.

Ad campaign database 1418 can be used to keep track of
campaign imnformation by ad network 106 for each advertiser
the ad network 106 has partnered with. Optimization database
1420 1s a functional umt that performs ad campaign optimi-
zations for advertisers. Default database 1422 keeps track of
default ad information. Publisher database 1424 keeps track
of information related to the webpage publishers 502 that ad
network 106 may deal with. Publisher database 1424 tracks
information pertaining to the publisher such as publisher’s
identification, publisher’s name, advertising location, physi-
cal address, phone, contact email, group list, number of
advertisement spaces, types of advertisements supported, etc.
Advertiser database 1426 tracks all information pertaining to
the advertisers such as an advertiser 1dentification, advertis-
er’s name, advertiser contact information, advertiser cat-
egory, number of advertisement campaign, account credit
information, etc.

Continuing with FIG. 14, ad network 106 includes a net-
work interface 1412 in order to communicate with other
components. Conventional internal or external modems may
serve as network interface 1412. A cable modem may be used
as a network interface 1412. Network interface 1412 supports
modem at a range of baud rate from 2400 upward. In the
preferred embodiment, network interface 1412 1s connected
to the internet 1072. This allows publishers 502 and advertis-
ers access from a wide range of on-line connections. Several
commercial electronic mail servers include the above func-
tionality.

While the above embodiment describes a single computer
system acting as ad network 106, the functionality can be
distributed over multiple computing systems. In one embodi-
ment, ad network 106 1s configured 1n a distributed architec-
ture, wherein the databases and processors are housed in
separate units or locations. Some servers perform the primary
processing functions and contain at a minimum RAM, ROM,
and a general processor. Each of these servers 1s attached to a
WAN hub which serves as the primary communication link
with the other servers and interface devices. The WAN hub
may have minimal processing capability itsell, serving pri-
marily as a communications router. Those skilled 1n the art
will appreciate that an almost unlimited number of controllers
may be supported. This arrangement yields a more dynamic
and flexible system, less prone to catastrophic hardware fail-
ures alfecting the entire system.

FIG. 15 illustrates an exemplary software environment for
ad network 106, including programming modules included
therewith. Ad network 106 typically includes system inira-
structural components 1502, a relevance module 1504, sys-
tem storage 1506, and associated system applications 1508.
The system infrastructural components 1502 include an ad
generation module 1514, a page analysis cache 1520, an ad
serving module 1522, and an advertising tracking module
1532. The relevance module 1504 includes an ad analysis
module 1534, a page analysis module 1536, an ad selection
module 1552, and an ad ranking module 1538. System appli-
cations 1508 typically include user applications 1540, adver-
tiser-publisher applications 1542, business-operations appli-
cations 1546, and technical operations 1548.

In ad network 106, advertiser pages and/or sites 1516 that
are submitted from advertisers, sent to ad network 106, are
received through page analysis cache 1520. Some ad net-
works 106 provide ad generation 1514 based on all or part of
a catalog 1510 that 1s submitted or otherwise authorized by an
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advertiser. The ad network 106 can also receive previously
prepared ads from an advertiser. The ad analysis module 1534
analyzes recetved or generated ads, and stores the analyzed
ads for further use. Based on available ad space and the
associated analyzed advertiser page, one or more of the ads
with the highest rankings are provided by the ad serving
module, whereby the served ads 1526 are presented 1n con-
junction with the analyzed publisher page 504 to a user 110.
User actions 1528, including but not limited to clicks, sales,
sign-ups, and/or confirmations are recetved by an action
tracking module 1532, which also preferably provides feed-
back for ad network 106.

A common method for selling ads on a website 504 1s for a
publisher 502 on host server 104 to establish a relationship
with an ad network 106. Through these ad networks 106,
relationships are built directly with advertisers who make ad
purchases. For most ad networks 106, advertisements are
served from their ad servers, which respond to a website 504
once a request 1s made. Ad networks 106 then seek to match
the advertisers they have relationships with to publishers they
have relationships with, selling as much of this space as they
can.

Generally, ad networks 106 pay the publishers 502 for
allowing their advertisements to be shown. Large publishers
often sell only their remnant inventory through ad networks
106. Typically, ten to sixty percent of the remnant inventory 1s
sold through advertising networks 106. Smaller publishers
often sell their entire inventory through ad networks 106. One
type of ad network 106, known as a blind network, allows
advertisers to place ads, but does not know the exact locations
of where their ads are being placed.

Payment to publishers 502 can be provided by ad networks
106 1n a varniety of ways. Pay-per-click (PPC) indicates pay-
ment based on click-throughs, while cost-per-click (CPC)
indicates measurement of cost on a per-click basis for con-
tracts not based on click-throughs. Cost-per-mil (CPM)
means cost per thousand ads. A CPM of one dollar would
mean a cost of one dollar for one thousand ads.

Effective CPM 1s the average rate that a publisher 502 gets
for one thousand ads. Usually banner ads factor in the fact that

much of the publisher’s inventory may be unsold. If one sells
half of one’s banner inventory at one dollar CPM and cannot
sell the other half, then one’s effective CPM would be point
five CPM. Effective CPM 1s a term usually used to describe
how good or how poor a given ad network’s 106 rates are for
a given publisher 502, which factors in the unsold ads the ad
network 106 could not sell.

Cost-per-click (CPC) refers to advertising that 1s sold on
the basis that money 1s only given for each time an ad 1s
directly responded to via a click through to an advertiser’s
site. CPC ads are usually designed to not be very appealing so
they will only be clicked on by those most interested 1n what
the ad 1s trying to sell.

Cost-per-action (CPA) refers to ads that are sold on the
basis that money 1s only given when a certain action occurs
because of the ad. A CPA ad could be one 1n which a publisher
502 gets paid for people who click through an ad and sign up
for a newsletter, enter a contest, or fill out a form requesting
more information on a product. Many consider direct sales or
cost-per-sale ads, and CPC ads to also be a form of CPA, but
CPA usually refers to being paid for leads, sign ups, and so on.

Cost-per-sale (CPS) refers to a program 1n which one 1s
paid according to products or services sold. This could be a
percentage or a set amount. Targeting and preselling a person
on a product are large parts of what it takes to successiully
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refer sales to other merchants. As such, CPS 1s not really
considered a form of advertising, but as a sales-based com-
mission program.

A hybrid campaign i1s online advertising campaign 1in
which an advertiser agrees to pay for the ad partly via CPM
and partly via CPC. So, for example, a hybrid campaign could
pay both twenty cents CPM and ten cents per click. Hybnd
campaigns ensure some minimum payout level to publishers
via the CPM part, but place some risk on the publisher as the
quantity of clicks the ad gets will contribute to the amount the
publisher earns.

In addition, ad network 106 performs various other tasks
like counting the number of impressions/clicks for an ad
campaign and report generation, which helps in determining
the return of investment (ROI) for an advertiser on a particular
website.

Common functions provided by ad networks 106 include
uploading advertisements and rich media, trafficking ads
according to differing business rules, targeting ads to differ-
ent users, or content, tuming and optimization based on
results, and reporting impressions, clicks, post-click & post-
impression activities, and interaction metrics. In addition, ad
networks 106 can frequency cap so users only see messages a
limited amount of time, sequence ads so users see messages n
a specific order (sometimes known as surround sessions),
exclude competition so users do not see competitors’ ads
directly next to one another, display ads so an advertiser can
own 100% of the inventory on a page 504 (sometimes known
as roadblocks), and target ads to users based on their previous
behavior (behavioral marketing or behavioral targeting).

With reference now to FIG. 16, an exemplary ad network
106 process begins at block 1600. At block 1602, ad network
106 recerves an ad request. As shown in the previous embodi-
ments, the request can be recerved from user agent 102 or ad
engine 112. In response to the request, ad network 106 veri-
fies the request at decision block 1604. Veritying the request
involves ad network 106 determining whether an ad can be
given to the requesting party. When the request cannot be
verified, ad network 106 sends an error message at block 1612
and the process ends at block 1614.

Otherwise, ad network 106 retrieves information from the
requesting party at block 1606 11 the requesting party has been
verified. The information can include what type of ad the
requesting party 1s looking for. In other embodiments, the
requesting party sends the information with the request. At
block 1608, an ad 1s retrieved based on the user information.
At block 1610 the ad 1s served to the requesting party and the
process ends at block 1614.

FIG. 17 1s a diagram 1llustrating an exemplary hardware
environment for host server 104. Host server 104 can include
a processing unit 1704, a system memory 1706, and a system
bus 1720 that operatively couples various system compo-
nents, mcluding the system memory 1706 to the processing
unmt 1704. The system memory 1706 may include read only
memory (ROM) 1708 and random access memory (RAM)
1707. A basic input/output system (BIOS) 1710, containing,
the basic routines that help to transier information between
clements within the host server 104, such as during start-up,
1s stored 1n ROM 1708. Host server 104 can include a hard
disk drive 1732 for reading from and writing to a hard disk,
not shown. Hard disk drive 1732 1s connected to system bus
1720 by a hard disk drive interface 1722. A number of pro-
gram modules may be stored on the hard disk 1732, ROM
1708, or RAM 1707, including operating system 1712.

Host server 104 can be connected to the internet 1072.
When used in a LAN environment, host server 104 can be
connected to the local network through a network interface
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1760. When used 1n a WAN environment, host server 104
typically includes a modem 1750 and a network adapter 1752.
The modem 1750 1s connected to the system bus 1720 via the
serial port interface 1728.

With reference now to FIG. 18, an exemplary ad network
104 process begins at block 1800. At block 1802, host server
104 recerves a request for a webpage 504. In response to the
request, host server 104 retrieves a webpage 504 at block
1804. Webpage 504, as discussed above, can be part of a
larger website for a corporation. At block 1806, host server
104 incorporates an ad tag within the page 504 and sends the
page 504 with the ad tag at block 1808. Host server 104
process ends at block 1810.

In accordance with one embodiment of the present appli-
cation, a system 1s presented. The system includes a user
agent 102 for rendering a page 504, wherein the page 504
includes an ad tag and at least one ad impression 306. The ad
tag within the page 504 causes the user agent 102 to request ad
network information. The system also includes an ad engine
112 capable of recerving requests for ad network information.
In response to the requests for ad network information, the ad
engine 112 provides ad network tags to the user agent 102, the
user agent 102 recerving the ad network tags and sending ad
requests based on the ad network tags.

Furthermore, the system includes a plurality of ad net-
works 106 each corresponding to the ad network tags and
capable of recerving ad requests from the user agent 102.
Each ad network 106 within the plurality of ad networks 106
serves default or non-default ads in response to the ad
requests from the user agent 102 until a qualified ad 1s
obtained by the user agent 102 for the at least one ad impres-
sion within the page 504. The qualified ad 1s either a non-
default ad served from ad networks 106 within the plurality of
ad networks 106, a default ad after a maximum number of ads
from the plurality of ad networks 106 have been served, or a
default ad after a period of time elapses.

In one aspect of the embodiment, the system further
includes a host server 104 for providing the page 504 to the
user agent 102. In another aspect, the host server 104, user
agent 102, ad engine 112, and plurality of ad networks 106
communicate through a network 108. In yet another aspect,
the page 504 includes two or more impressions 306 with each
impression 506 served by different ad networks 106 within
the plurality of ad networks 106. In another aspect, the page
504 includes two or more impressions 506 with each impres-
s10n 306 served by different or similar ad networks 106 within
the plurality of ad networks 106. In another aspect, the ad tag
within the page 504 causes the user agent 102 to request ad
network information that includes publisher’s account infor-
mation so the ad engine 112 can determine which ad network
tags can be sent to the user agent 102.

In another aspect, the ad network tags can be sent to the
user agent 102 based on subject matter of the page 504. In yet
another aspect, the ad tag within the page 504 causes the user
agent 102 to request ad network information that includes the
publisher’s account information so the ad engine 112 can
track statistical data for the publisher. In another aspect, the ad
engine 112 provides ad network tags based on known mven-
tory levels of the plurality of ad networks 106. In still yet
another aspect, the maximum number of ads from the plural-
ity ol ad networks 106 that have been served 1s five.

In accordance with another embodiment of the present
application, a system 1s presented. The system includes a web
server 104 hosting a website, wherein the website includes a
plurality of pages 504, at least one page 504 incorporating an
ad tag and at least one ad impression 506. The system also
includes a user agent 102 running a browser for rendering the
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at least one page 504 from the web server 104, wherein the
browser sets cookies or objects for storing previously seen
ads and processes the ad tag within the at least one page 504
causing requests for ad network tags. Any previously seen ad
information stored as cookies or objects 1s sent along with the
requests for ad network tags.

Furthermore, the system includes an ad engine 112 capable
of receiving requests for ad network tags and any previously
seen ad information stored as cookies or objects. In response
to the requests for ad network information, the ad engine 112
provides ad network tags to the user agent 102 using the
previously seen ad information stored as cookies or objects.
The user agent 102 recetves the ad network tags and sends ad
queries based on the ad network tags.

In addition, the system includes a plurality of ad networks
106 cach corresponding to the ad network tags and capable of
receiving ad queries from the user agent 102. Each ad network
106 within the plurality of ad networks 106 serves default or
non-default ads in response to the ad requests from the user
agent 102 until a qualified ad 1s obtained by the user agent 102
for the at least one ad impression 506 within the at least one
page 504 from the plurality of ad networks 106.

In one aspect of the embodiment only default ads are stored
as cookies or objects. In another aspect, cookies are stored on
the user agent 102 when an IFrame default tag has been
served by an ad network 106 within the plurality of ad net-
works 106 to keep track of the previously seen ads. In yet
another aspect, objects are stored on the user agent 102 when
a JavaScript default tag has been served by an ad network 106
within the plurality of ad networks 106 to keep track of the
previously seen ads.

In accordance with yet another aspect of the present appli-
cation, a system for maximizing advertisement revenue 1s
presented. The system includes a plurality of ad networks 106
capable of recerving ad requests, wherein each ad network
106 within the plurality of ad networks 106 serves default or
non-default ads 1n response to the ad requests. The system
also includes a user agent 102 for rendering a page 504. The
page 504 includes an ad tag and ad impressions 506, and the
ad tag within the page 504 causes the user agent 102 to request
ad network tags. Each ad network tag references an ad net-
work 106 within the plurality of ad networks 106.

Furthermore, the system includes an ad engine 112 capable
ol receiving requests for ad network tags. In response to the
requests for the ad network tags, the ad engine 112 provides
ad network tags to the user agent 102. The user agent 102
receives the ad network tags and sends ad requests based on
the ad network tags to the plurality of ad networks 106 until a
qualified ad 1s obtained from the plurality of ad networks 106
by the user agent 102. The qualified ad 1s either a non-default
ad served from an ad network 106 within the plurality of ad
networks 106, or 1t 1s a default ad after a maximum number of
ads within the plurality of ad networks 106 have been
requested.

In one aspect of the embodiment, the ad engine 112 priori-
tizes the ad network tags. In another aspect the ad engine 112
re-prioritizes the ad network tags based on default ads
received by the user agent 102.

In accordance with another embodiment of the present
application, an ad engine 112 for providing intelligent ad
selections 1s presented. The ad engine 112 includes a server
connected to a network 108. The server includes at least one
processor, a database for storing ad network tags correspond-
ing to a plurality of ad networks 106, and memory operatively
coupled to the processor, the memory storing program
instructions when executed by the processor causes the pro-
cessor to execute a plurality of routines. The routines include
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receiving a request for ad network information from a user
agent 102 via the network 108, determining information
about the user agent 102 including any previously seen ad
networks 106 by the user agent 102, based on the determined
information about the user agent 102, selecting an ad network
106 and retrieve the ad tag associated with the ad network 106
in the database, and sending the ad tag associated with the
selected ad network 106 1n response to the recerved request
tor ad network 106 information to the user agent 102 via the
network 108.

In one aspect, the database further includes account infor-
mation for a plurality of publishers 502. In another aspect,
account information for each publisher 502 includes statisti-
cal data. In yet another aspect, the memory storing program
instructions, when executed by the processor, further causes
the processor to send the account information to a publisher
502 within the plurality of publishers 502. In another aspect,
the memory storing program instructions, when executed by
the processor, further causes the processor to verily an ad tag
from a publisher 502. In another aspect, wherein determining
information about the user agent 102 includes retrieving any
set cookies or objects.

In yet another aspect, cookies are set by the user agent 102
when an IFrame default tag has been received by the user
agent 102. In another aspect, objects are set by the user agent
102 when a JavaScript default tag has been receirved by the
user agent 102. In still yet another aspect, the memory storing,
program 1nstructions, when executed by the processor, fur-
ther causes the processor to store the imnformation about the
user agent 102 including any previously seen ad networks 106
in the database so that a plurality of user agents 102 will be
aware ol those previously seen ad networks 106 serving
default ads. In another aspect, the memory storing program
instructions, when executed by the processor, further causes
the processor to prioritize the ad network tags corresponding,
to the plurality of ad networks 106. In another aspect, wherein
selecting an ad network includes excluding all previously
seen ad networks 106 by the user agent 102. In another aspect,
the memory storing program instructions when executed by
the processor, further causes the processor to determine how
the plurality of ad networks 106 are serving their ads from the
previously seen ad networks 106 by the user agent 102.

In accordance with another embodiment of the present
application, a computer-implemented method for managing a
plurality of ad networks 106 so that optimal ads from the ad
networks 106 are provided to user agents 102 1s presented.
The method includes recerving requests for ad network tags
from a user agent 102 and responding to the requests by
serving ad network tags until an optimal ad 1s obtained by the
user agent 102, wherein the ad network tags 1dentity ad net-
works 106. For each request received for an ad network tag
from the user agent 102, the method determines information
about the user agent 102, including any previously seen ad
networks 106 that served detfault ads by retrieving cookies or
objects on the user agent 102, selects an ad network 106 that
1s not one of the previously seen ad networks 106 that served
default ads, retrieves an ad network tag associated with the
selected ad network 106, and sends the ad network tag asso-
ciated with the selected ad network 106 1n response to the
received request for ad network information to the user agent
102.

In another aspect, the optimized ad 1s a non-default ad or a
default ad after a maximum number of requests for ad net-
work tags has been, made by the user agent 102. In another
aspect, wherein selecting an ad network 106 1includes choos-
ing an ad network 106 from a group of prioritized ad networks

106.
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In accordance with yet another embodiment of the present
application, a computer program product for maximizing
advertisement revenues running on an ad engine 112 having a
processor 1s presented. The computer program product 1s
contained within computer-readable memory and includes
code that directs the processor to communicate with a user
agent 102 including receiving requests for ad network tags
and sending ad network tags to the user agent 102 until a
qualified ad 1s provided to the user agent 102. The computer
program products also includes code that directs the proces-
sor to determine information about the user agent 102 1includ-
ing any previously seen ad networks 106 by the user agent
102, wherein the information allows the ad engine 112 to
select an ad network 106 along with a corresponding ad
network tag to be sent to the user agent 102.

In accordance with another embodiment of the present
application, a computer readable medium storing instructions
for causing at least one processor to perform a method for
traversing through a plurality of ad networks 106 to retrieve
optimized ads 1s presented. The method includes recetving a
request for ad network information from a user agent 102. The
method also 1includes determining information about the user
agent 102 including any previously seen ad networks by the

user agent 102. Furthermore, the method includes selecting
an ad network 106 based on the determined information about
the user agent 102 and retrieving the ad tag associated with
the ad network 106. In addition, the method includes sending
the ad tag associated with the selected ad network 106 1n
response to the recerved request for ad network information to
the user agent 102.

In one aspect of the embodiment, wherein selecting the ad
network 106 and retrieving the ad network tag associated with
the ad network includes selecting the ad network 106 based
on the highest revenue. In another aspect, wherein selecting
the ad network 106 and retrieving the ad network tag associ-
ated with the ad network 106 includes selecting the ad net-
work 106 based on reducing default ads.

In accordance with another embodiment of the present
application, an ad engine 112 1s presented. The ad engine 112
includes a server connected to a network 108. The server
includes at least one processor, a database for storing ad
network tags referencing ad networks 106, a memory opera-
tively coupled to the processor, the memory storing program
instructions which, when executed by the processor, causes
the processor to execute routines. The routines include recerv-
ing a request for ad network 106 information from a user
agent 102 via the network 108, selecting an ad network 106,
requesting for an ad from the selected ad network 106, deter-
mining whether the ad uses a default tag, and repeat selecting
ad networks 106 and requesting ads from the selected net-
works 106 11 the ad uses default tags, otherwise, sending the
ad from the selected ad network to the user agent 102 via the
network 108.

In accordance with another aspect of the present applica-
tion, a computer readable medium storing instructions for
causing at least one processor to perform a method that pro-
vides higher-paying advertisements for maximizing revenue.
The method includes sending a page 504 request to a host
server 104. The method also includes receving a page 504
based on the page 504 request from the host server 104, the
page 504 having an ad tag embedded therein. Furthermore,
the method includes parsing the received page 504 from the
host server 104, wherein the ad tag, when processed, causes
repeated requests for ad network tags corresponding to a
plurality of ad networks 106 from an ad engine 112 until a
qualified ad 1s received.
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In one aspect of the present embodiment, wherein repeated
requests for requesting for ad network tags from the ad engine
112 until the qualified ad 1s received includes sending a
request for ad network 106 information to the ad engine 112,
receiving an ad network tag corresponding to an ad network
106 from the ad engine 112, using the ad network tag received
from the ad engine 112 to request for an ad from the ad
network 106 corresponding to the ad network tag, recerving,
an ad from the ad network 106 corresponding to the ad net-
work tag, displaying the ad if 1t 1s qualified, the ad being
qualified 11 the ad 1s a non-default ad or after a maximum
number of ads have been requested from ad networks 106,
and repeating if the ad 1s not qualified.

In one aspect of the present embodiment, the computer
readable medium of further includes storing the ad in a cookie
if the ad uses an IFrame default tag. In another aspect, the
computer readable medium further includes storing the ad 1n
an object if the ad uses a JavaScript default tag. In yet another
aspect, wherein the ad 1s also qualified 11 the ad 1s at least one
ol an appropriate size, comes from an appropriate network
geography, targets the appropriate demographics, and con-
tains the appropriate contextual information of the page 504.

In accordance with yet another embodiment of the present
application, a computer-implemented method for reducing
default ads 1s presented. The method includes requesting for
ad network tags from an ad engine 112 until a qualified ad 1s
received. For each ad network tag requested from the ad
engine 112, querving for an ad from an ad network 106
associated with the ad network tag, receiving the ad from the
ad network 106 based on the query, if the ad uses an IFrame
default tag, storing the ad within a cookie, 11 the ad uses a
JavaScript default tag, storing the ad within an object, and
when the ad uses IFrame or JavaScript default tags and the
maximum number of ad networks 106 have not been queried,
requesting for another ad network tag from the ad engine 112
passing any cookies or objects to the ad engine 112.

In one aspect of the present embodiment, the ad engine 112
keeps track of which ad networks 106 have been queried
through cookies or objects. In another aspect, the ad engine
112 eliminates requests to ad networks 106 known to serve
ads using default tags. In yet another aspect, the maximum
number of ad networks 106 1s five. In another aspect, wherein
storing the ad within a cookie or object accounts for varying
technical capabilities and policies of many different ad net-
works 106. In still yet another aspect, the method includes
displaying the number of ad networks 106 having been que-
ried. In another aspect, the method includes displaying the
benelits recerved. In another aspect, wherein a default ad 1s a
low paying ad.

In accordance with yet another embodiment of the present
application, 1n a user computer system having a display
screen and a graphical user interface (GUI) supporting a
browser, a method for optimizing advertisements from a plu-
rality of ad networks 106 to fill ad impressions on a webpage
504 generated by a host server 104 and displayed by the
browser supported on the GUI. The method includes sending
a request to the host server 104, wherein the host server 104
serves a webpage 504 1n response to the request, the webpage
504 incorporating standard markup language and an ad tag.
The method also includes processing the ad tag within the
webpage 504 causing requests for ad network 106 informa-
tion from an ad engine 112, the ad engine 112, 1n response,
providing ad network tags. Furthermore the method includes
receiving the ad network tags from the ad engine 112, the ad
network tags, when processed, cause arequest for ads from ad
networks 106 referenced by the ad networks tags until a
qualified ad 1s recerved for each ad impression. In addition,

10

15

20

25

30

35

40

45

50

55

60

65

32

the method includes displaying the standard markup lan-
guage within the webpage 504 from the host server 104 and
the qualified ad for each ad impression through the browser
supported on the GUI.

In one aspect of the present embodiment, requesting for ad
network 106 information from the ad engine 112 further
includes transmitting data regarding any previously seen ads
to the ad engine 112. In another aspect, the data regarding any
previously seen ads 1s stored 1n a cookie or object. In yet
another aspect, wherein the cookie stores data regarding ads
using IFrame default tags. In another aspect, the object stores
data regarding ads using JavaScript default tags.

In another aspect of the present embodiment, wherein
causing a request for ads from ad networks 106 referenced by
the ad network tags until the qualified ad 1s recerved for each
ad 1mpression includes querying one ad network 106 at a
time. In another aspect, wherein querying one ad network 106
at a time includes querying another ad network 106 11 the one
ad network 106 times out.

In accordance with another embodiment of the present
application, a host server 104 is presented. The host server
104 includes at least one processor and a database for storing
at least one webpage 504, the at least one webpage 504 having
an ad tag and at least one ad impression 506. The host server
104 also includes memory operatively coupled to the proces-
sor, the memory storing program instructions that when
executed by the processor, causes the processor to recerve a
request for a webpage 504 from a user agent 102, retrieve the
webpage 504 from the database, and send the webpage 504 to
the user agent 102. The user agent 102 processes the webpage
504 including the ad tag, the processing of the ad tag within
the webpage 504 causing the user agent 102 to request ad
network information from an ad engine 112 that optimizes a
plurality of ad networks 106.

In one aspect of the present embodiment, wherein the
memory storing program instructions, when executed by the
processor, further causes the processor to receive statistical
information from the ad engine 112. In another aspect,
wherein the memory storing program instructions, when
executed by the processor, further causes the processor to
receive data on inventory levels of the plurality of ad networks
106.

In accordance with a further aspect of the present embodi-
ment, an ad network 106 1s presented. The ad network 106
includes a server connected to a network 108. The server
includes at least one processor and a database for storing
default and non-default ads. The server also includes memory
operatively coupled to the processor, the memory storing
program 1nstructions that when executed by the processor,
causes the processor to recerve a request for an ad from a user
agent 102 via the network 108, determine from within the
database the ad to be given to the user agent 102 based on the
received request, and send the determined ad to the user agent
102, wherein the user agent 102 will determine 11 1t 1s a
qualified ad, and 1T not, the user agent 102 will request another
ad network 106 to provide the ad.

In one aspect of the present embodiment, wherein the
memory storing program instructions that when executed by
the processor, further causes the processor to verity the user
agent 102 before sending the ad. In another aspect, wherein
the request for the ad includes information corresponding to
ad criteria. In yet another aspect, wherein the user agent 102
1s at least one of a web browser, instant message application,
and standalone program. In another aspect, wherein the ad 1s
at least one of a floating, expanding, polite, wallpaper, trick
banner, pop-up, pop-under, video, map, and mobile ad.
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In accordance with another aspect of the present applica-
tion, an ad engine 112 1s presented. The ad engine 112
includes a server connected to a network having at least one
processor, a database for storing ad network tags, and a
memory operatively coupled to the processor, the memory
storing program instructions. When the program instructions
are executed by the processor, the processor recetves a request
from a user agent 102 for an ad network tag through the
network 108, retrieves the ad network tags from the database,
applies restrictions to the ad network tags, selects an ad net-
work tag by weighing the restricted ad network tags, and
returns the selected ad network tag to the user agent 102 in
response to the request for the ad network tag through the
network 108.

In one aspect of the present embodiment, wherein the
memory storing program instructions that when executed by
the processor, further causes the processor to determine 11 the
request 1s coming from an allowed referrer. In another aspect,
wherein the memory storing program instructions that when
executed by the processor, further causes the processor to
serve a house ad 11 the request did not come from an allowed
referrer. In another aspect, wherein the memory storing pro-
gram 1nstructions that when executed by the processor, fur-
ther causes the processor to log an impression.

In another aspect of the present embodiment, wherein the
memory storing program instructions that when executed by
the processor, further causes the processor to log an 1impres-
s1on. In another aspect, wherein the memory storing program
instructions that when executed by the processor, further
causes the processor to determine 11 a cookie or object has
been set on user agent 102. In yet another aspect, wherein the
memory storing program instructions that when executed by
the processor, farther causes the processor to request for
partner information 1f no cookie or object has been set. In
another aspect, wherein the memory storing program instruc-
tions that when executed by the processor, further causes the
processor to set a unique user identification 1f no cookie or
object has been set. In another aspect, wherein the memory
storing program instructions that when executed by the pro-
cessor, Turther causes the processor to set session information
if no cookie or object has been set.

In yet another aspect of the present embodiment, wherein
the memory storing program instructions that when executed
by the processor, further causes the processor to read a unique
user 1dentification and session information if a cookie or
object has been set. In another aspect, wheremn applying
restrictions to the ad network tags includes restricting the ad
network tags by country. In still yet another aspect, wherein
applying restrictions to the ad network tags includes restrict-
ing the ad network tags by direct marketing association. In
another aspect, wherein applying restrictions to the ad net-
work tags include restricting the ad network tags by a fre-
quency cap. In another aspect, wherein selecting an ad net-
work tag by weighing the restricted ad network tags includes
determining a probability of when each ad network corre-
sponding with the restricted ad network tags can serve an ad.

In accordance with still yet another embodiment of the
present application an ad engine 112 having a computer read-
able medium for storing instructions 1s presented. The
instructions, when executed by at least one processor on the
ad engine 112, causes the ad engine 112 to perform a method.
Themethod includes, 1n a separate process, periodically gath-
ering a set of ad network tags associated with a plurality of ad
networks 106, receiving a request for an ad network tag along,
with user information from a user agent 102, optimizing the
periodically gathered set of ad network tags by ranking the set
of ad network tags using a set of rules and the user informa-
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tion from the user agent 102, and selecting an ad network tag
from the optimized set of ad network tags and serving the
selected ad network tag 1n response to the request from the
user agent 102.

In one aspect of the present embodiment, wherein the set of
ad network tags are gathered daily. In another aspect, wherein

the set of ad network tags are gathered hourly.

In accordance with still another embodiment of the present
application an ad engine 112 having a computer readable
medium for storing instructions 1s presented. The nstruc-
tions, when executed by at least one processor on the ad
engine 112, causes the ad engine 112 to perform a method.
Themethod includes receiving arequest for an ad network tag
along with user information from a user agent 102, retrieving
a set of available ad network tags, optimizing the set of
available ad network tags by ranking the set of ad network
tags using a set of rules and user information from the user
agent 102, and selecting an ad network tag from the optimized
set of ad network tags, and serving the selected ad network tag
in response to the request from the user agent 102.

In one aspect of the present embodiment, wherein recerv-
ing user mformation from the user agent 102 includes geo-
graphical information. In another aspect, wherein receiving
user information from the user agent 102 includes contextual
information. In yet another aspect, wherein receiving user
information from the user agent 102 includes behavioral
information.

In accordance with still another aspect of the present appli-
cation an ad engine 112 having a computer readable medium
for storing instructions 1s presented. The instructions, when
executed by at least one processor on the ad engine 112,
causes the ad engine 112 to perform a method. The method
includes receiving a request for an ad network tag along with
user information from a user agent 102, sending the user
information to a plurality of partners and recerving partner
data based on the user information, retrieving a set of ad
network tags, optimizing the set of available ad network tags
by ranking the set of ad network tags using a set of rules and
partner data, and selecting an ad network tag from the opti-
mized set of ad network tags and serving the selected ad
network tag in response to the request from the user agent
102.

In one aspect of the present embodiment, wherein the set of
rules provides a different weight for each ad network tag
based on the partner data. In another aspect, wherein the set of
rules eliminates previously seen ad network tags. In yet
another aspect, wherein the plurality of partners includes a
contextual partner. In another aspect, wherein the plurality of
partners includes a behavioral partner. In another aspect,
wherein the plurality of partners includes a data IP intelli-
gence partner (geographical).

In accordance with still another embodiment of the present
application an ad engine 112 having a computer readable
medium for storing instructions 1s presented. The instruc-
tions, when executed by at least one processor on the ad
engine 112, causes the ad engine 112 to perform a method.
The method includes receiving a request for an ad network tag
along with user information from a user agent 102, retrieving
a set of local ad network tags, selecting a local ad network tag
from the set of local ad network tags that generates the highest
revenue, receiving a set of partner ad network tags, selecting
a partner ad network tag from the set of partner ad network
tags that generates the highest revenue, serving the local ad
network tag if the revenue generated by the local ad network
tag 1s greater than the revenue generated by the partner ad
network tag, and serving the partner ad network tag 1t the




US 9,202,248 B2

35

revenue generated by the partner ad network tag 1s greater
than the revenue generated by the local ad network tag.

In one aspect of the present embodiment, wherein recerv-
ing user information from a user agent 102 includes receiving
objects from the user agent 102 1f a JavaScript default tag was
previously served. In another aspect, wherein recerving user
information from a user agent 102 comprises recerving cook-
ies from the user agent 102 if an IFrame default tag was
previously served.

In accordance with another embodiment, an ad engine 112
having a computer readable medium for storing instructions
1s presented. The instructions, when executed by at least one
processor on the ad engine 112, causes the ad engine 112 to
perform a method. The method includes receiving a request
for an ad network tag along with user information from a user
agent 102, retrieving a set of partner ad network tags, apply-
ing restrictions, targeting, and optimizations to the set of ad
network tags, selecting an ad network tag from the restricted,
targeted, and optimized set of ad network tags, and serving,
the selected ad network tag 1n response to the request from the
user agent 102.

As shown above, each hardware embodiment for user
agent 102, ad engine 112, ad network 106, and host server 104
can include similar devices. These devices can include a
processing unit, a system memory, and a system bus that
operatively couples various system components, including
the system memory to the processing unit. Within each of
these hardware embodiments there may be only one or there
may be more than one processing unit, such that the processor
includes a single central processing unit (CPU), or a plurality
of processing units, commonly referred to as a parallel pro-
cessing environment.

The system bus may be any of several types of bus struc-
tures including a memory bus or memory controller, a periph-
eral bus, a switched fabric, point-to-point connections, and a
local bus using any of a variety of bus architectures. The
system memory may also be referred to as simply the
memory, and includes read only memory (ROM) and random
access memory (RAM). A basic input/output system (BIOS),
containing the basic routines that help to transter information
between elements, such as during start-up, 1s stored in ROM.

Each of these hardware embodiments can also include a
hard disk drive for reading from and writing to a hard disk, a
magnetic disk drive for reading from or writing to a remov-
able magnetic disk, and an optical disk drive for reading from
or writing to a removable optical disk such as a CD ROM or
other optical media.

The hard disk drive, magnetic disk drive, and optical disk
drive can be connected to the system bus by a hard disk drive
interface, a magnetic disk drive interface, and an optical disk
drive 1nterface, respectively. The drives and their associated
computer-readable media provide nonvolatile storage of
computer-readable 1nstructions; data structures, e.g., a cata-
log and a context-based index; program modules, ¢.g., a web
service and an indexing robot; and other data. It should be
appreciated by those skilled 1n the art that any type of com-
puter-readable media that can store data and 1s accessible, or
example, magnetic cassettes, flash memory cards, digital
video disks, RAM, and ROM, may be used 1n these exem-
plary operating environments.

Within some of the hardware embodiments, a user 110 may
enter commands and information into the component through
input devices such as a keyboard and pointing device, for
example, a mouse. Other mput devices (not shown) may
include, for example, a microphone, a joystick, a game pad, a
tablet, a touch screen device, a satellite dish, a scanner, a
facsimile machine, and a video camera. These and other input
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devices are often connected to the processing unit through a
serial port interface that 1s coupled to the system bus, but may
be connected by other interfaces, such as a parallel port, game
port or a universal serial bus (USB).

A monitor or other type of display device can also be
connected to the system bus via an interface, such as a video
adapter. In addition to the momnitor, some of the hardware
embodiments typically include other peripheral output
devices, such as a printer and speakers. These and other
output devices are often connected to the processing unit
through the serial port interface that is coupled to the system
bus, but may be connected by other interfaces, such as a
parallel port, game port, or a universal serial bus (USB).

The components may operate 1n a networked environment
using logical connections to one or more remote components
of the system. These logical connections may be achieved by
a communication device coupled to or integral with the com-
ponent; the application 1s not limited to a particular type of
communications device. The remote component may be
another computer, a server, a router, a network personal com-
puter, a client, a peer device, or other common network node,
and typically includes many or all of the elements described
above relative to the component. Components can be logi-
cally connected to the internet 1072. The logical connection
can 1nclude a local area network (LAN), wide area network
(WAN), personal area network (PAN), campus area network
(CAN), metropolitan area network (MAN), or global area
network (GAN). Such networking environments are com-
monplace 1n office networks, enterprise-wide computer net-
works, intranets and the Internet, which are all types of net-
works.

When used in a LAN environment, some hardware
embodiments within the system may be connected to the local
network through a network interface or adapter, which 1s one
type of communications device. When used 1n a WAN envi-
ronment, the hardware embodiment typically includes a
modem, a network adapter, or any other type of communica-
tions device for establishing communications over the wide
area network. The modem, which may be internal or external,
1s connected to the system bus via the serial port interface. In
a networked environment, program modules depicted relative
to the components, or portions thereof, may be stored in a
remote memory storage device. It 1s appreciated that the
network connections shown are exemplary and other means
of and communications devices for establishing a communi-
cations link between the components of the system may be
used.

The technology described herein may be implemented as
logical operations and/or modules 1n one or more systems.
The logical operations may be implemented as a sequence of
processor-implemented steps executing in one or more com-
puter systems and as interconnected machine or circuit mod-
ules within one or more computer systems. Likewise, the
descriptions of various component modules may be provided
in terms of operations executed or effected by the modules.
Theresulting implementation is a matter of choice, dependent
on the performance requirements of the underlying system
implementing the described technology. Accordingly, the
logical operations making up the embodiments of the tech-
nology described herein are referred to variously as opera-
tions, steps, objects, or modules. Furthermore, 1t should be
understood that logical operations may be performed in any
order, unless explicitly claimed otherwise or a specific order
1s inherently necessitated by the claim language.

The embodiments presented herein of the components of
the system and the method are preferably computer programs
ran on a computer system. One skilled in the relevant art wall
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appreciate that the computer system can include code that 1s
loaded from a hard drive to be run on the processor. Alterna-
tively, the system can be saved on a suitable storage medium
such as a diskette, a CD, or like devices.

The system can take the form of an entirely hardware
embodiment, an entirely software embodiment or an embodi-
ment containing both hardware and software elements. In one
embodiment, the system 1s implemented 1n software, which
includes but 1s not limited to firmware, resident software,
microcode, etc.

Furthermore, the system can take the form of a computer
program product accessible from a computer-usable or com-
puter-readable medium providing program code for use by or
in connection with a computer or any instruction execution
system. For the purposes of this description, a computer-
usable or computer readable medium can be any apparatus
that can contain, store, communicate, propagate, or transport
the program for use by or 1n connection with the instruction
execution system, apparatus, or device.

The medium can be an electronic, magnetic, optical, elec-
tromagnetic, inirared, or semiconductor system (or apparatus
or device) or a propagation medium. Examples of a computer-
readable medium comprise a semiconductor or solid-state
memory, magnetic tape, a removable computer diskette, a
random access memory (RAM), aread-only memory (ROM),

a rigid magnetic disk and an optical disk. Current examples of
optical disks comprise compact disk-read only memory (CD-
ROM), compact disk-read/write (CD-RAW) and DVD.

A data processing system suitable for storing and/or
executing program code includes at least one processor
coupled directly or indirectly to memory elements through a
system bus. The memory elements can include local memory
employed during actual execution of the program code, bulk
storage, and cache memories that provide temporary storage
of at least some program code 1n order to reduce the number
of times code 1s retrieved from bulk storage during execution.

Input/output or I/O devices (including but not limited to
keyboards, displays, pointing devices, etc.) can be coupled to
the components either directly or through mtervening I/0
controllers.

Network adapters may also be coupled to the components
of the system to enable the data processing system to become
coupled to other data processing systems or remote printers or
storage devices through intervening private or public net-
works. Modems, cable modem and Ethernet cards are just a
tew of the currently available types of network adapters.

Described above, aspects of the present application are
embodied 1n a World Wide Web (“WWW?”) or (“Web”) site
accessible via the internet 1072. As 1s well known to those
skilled 1n the art, the term “internet” 1072 refers to the col-
lection of networks and routers that use the Transmission
Control Protocol/Internet Protocol (“TCP/IP”) to communi-
cate with one another. The mternet 1072 can include a plu-
rality of local area networks (“LANs”) and a wide area net-
work (“WAN”) that are interconnected by routers. The
routers are special purpose computers used to interface one
LAN or WAN to another. Communication links within the
[LANs may be wireless, twisted wire pair, coaxial cable, or
optical fiber, while communication links between networks
may utilize 56 Kbps analog telephone lines, 1 Mbps digital
T-1 lines, 45 Mbps T-3 lines or other commumnications links
known to those skilled 1n the art.

Furthermore, computers and other related electronic
devices can be remotely connected to either the LANSs or the
WAN wvia a digital communications device, modem and tem-
porary telephone, or a wireless link. It will be appreciated that
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the internet 1072 comprises a vast number of such intercon-
nected networks, computers, and routers.

The internet 1072 has recently seen explosive growth by
virtue of 1ts ability to link computers located throughout the
world. As the Internet has grown, so has the WWW. As 1s
appreciated by those skilled 1n the art, the WWW 1s a vast
collection of interconnected or “hypertext” documents writ-
ten 1n HI'ML, or other markup languages, that are electroni-
cally stored at or dynamically generated by “WWW sites” or
“Web sites” throughout the internet 1072. Additionally, cli-
ent-side software programs that communicate over the Web
using the TCP/IP protocol are part of the WWW, such as
JAVA® applets, instant messaging, e-mail, browser plug-ins,
Macromedia Flash, chat and others. Other interactive hyper-
text environments may include proprietary environments
such as those provided by America Online or other online
service providers, as well as the “wireless Web” provided by
various wireless networking providers, especially those in the
cellular phone industry. It will be appreciated that the present
application could apply in any such interactive communica-
tion environments, however, for purposes of discussion, the
Web 1s used as an exemplary interactive hypertext environ-
ment with regard to the present application.

A website 1s a server/computer connected to the internet
1072 that has massive storage capabilities for storing hyper-
text documents and that runs administrative software for han-
dling requests for those stored hypertext documents as well as
dynamically generating hypertext documents. Embedded
within a hypertext document are a number of hyperlinks, 1.¢.,
highlighted portions of text which link the document to
another hypertext document possibly stored at a website else-
where on the internet 1072. Each hyperlink 1s assigned a URL
that provides the name of the linked document on a server
connected to the iternet 1072. Thus, whenever a hypertext
document 1s retrieved from any web server, the document 1s
considered retrieved from the World Wide Web. Known to
those skilled 1in the art, a web server may also include facilities
for storing and transmitting application programs, such as
application programs written 1n the JAVA® programming
language from Sun Microsystems, for execution on a remote
computer. Likewise, a web server may also include facilities
for executing scripts and other application programs on the
web server 1tsell.

A remote access user may retrieve hypertext documents
from the World Wide Web via a web browser program. A web
browser, such as Netscape’s NAVIGATOR® or Microsoit’s
Internet Explorer, 1s a software application program for pro-
viding a user mterface to the WWW. Upon request from the
remote access user via the web browser, the web browser
requests the desired hypertext document from the appropnate
web server using the URL for the document and the hypertext
transport protocol (“HTTP””). HT'TP 1s a higher-level protocol
than TCP/IP and 1s designed specifically for the requirements
of the WWW. HTTP runs on top of TCP/IP to transter hyper-
text documents and user-supplied form data between server
and client computers. The WWW browser may also retrieve
programs from the web server, such as JAVA applets, for
execution on the client computer. Finally, the WWW browser
may include optional software components, called plug-ins,
that run specialized functionality within the browser.

The foregoing description is provided to enable any person
skilled 1n the relevant art to practice the various embodiments
described herein. Various modifications to these embodi-
ments will be readily apparent to those skilled 1n the relevant
art, and generic principles defined herein may be applied to
other embodiments. Thus, the claims are not intended to be
limited to the embodiments shown and described herein, but
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are to be accorded the full scope consistent with the language
of the claims, wherein reference to an element 1n the singular
1s not intended to mean “one and only one” unless specifically
stated, but rather “one or more.” All structural and functional
equivalents to the elements of the various embodiments
described throughout this disclosure that are known or later
come to be known to those of ordinary skill 1in the art are
expressly incorporated herein by reference and intended to be
encompassed by the claims. Moreover, nothing disclosed
herein 1s intended to be dedicated to the public regardless of
whether such disclosure 1s explicitly recited in the claims.

What 1s claimed 1s:
1. A system comprising:
a storage unit configured to store local ad network tags and
bids recerved with each respective ad network tag sub-
mitted by ad networks;
a network interface;
a processing unit in communication with said storage unit
and said network interface, and configured to execute an
ad engine, the ad engine configured to interact with a
plurality of ad networks simultaneously and capable of
receiving requests for ad network tags via the network
interface from a user agent configured to render a page
inclusive of an ad tag and at least one ad impression, and,
in response to the requests for ad network tags, the ad
engine further being capable of providing ad network
tags to the user agent to cause the user agent to send ad
requests based on the ad network tags, the ad engine,
responsive 1o a request for an ad network tag from the
user agent, Turther being configured to cause said pro-
cessing unit to:
simultaneously communicate a call to multiple ad net-
work servers, 1n a first plurality of ad network partner
servers, to request a bid from each of the multiple ad
network partners for placing an ad with the user agent;

receive bids from the first plurality of ad network part-
ners servers;

determine a highest bid from the ad network partners;

determine a winning local ad network tag from the
stored local ad network tags;

determine whether a price associated with the winning
local ad network tag 1s higher than the highest bid
from the ad network partners; and

in response to determining that the price associated with
the winming local ad network tag 1s higher than the
highest bid from the ad network partners, serve the
winning local ad tag to the user agent;

otherwise, serve an ad network tag associated with the
highest bid from the ad network partners.

2. The system of claim 1, further comprising a host server
tor providing the page to the user agent.

3. The system of claim 2, wherein the host server, user
agent, ad engine, and plurality of ad networks communicate
through a network.

4. The system of claim 1, wherein the page includes two or
more impressions with each impression served by different ad
networks within the plurality of ad networks.

5. The system of claim 1, wherein the page includes two or
more impressions with each impression served by different or
similar ad networks within the plurality of ad networks.

6. The system of claim 1, wherein the ad tag within the page
1s configured to cause the user agent to request ad network
information including publisher’s account information so the
ad engine can determine which ad network tags can be sent to
the user agent.
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7. The system of claim 6, wherein determining which ad
network tags can be sent to the user agent 1s based on subject
matter of the page.

8. The system of claim 1, wherein the ad tag within the page
1s configured to cause the user agent to request ad network
information including publisher’s account information so the
ad engine can track statistical data for the publisher.

9. The system of claim 1, wherein the ad engine 1s config-
ured to provide ad network tags 1s based on known mnventory
levels of the plurality of ad networks.

10. The system of claim 1, wherein the maximum number
of ads from the plurality of ad networks that have been served
1s five.

11. The system according to claim 1, wherein the ad agent
1s further configured to receive default or non-default ads
from the ad network partners in response to the requests from
the user agentuntil a qualified ad 1s obtained by the user agent
for at least one ad impression within a page, the qualified ad
being a non-default ad served from ad networks within the
plurality of ad networks, a default ad after a maximum num-
ber of ads from the plurality of ad networks have been served,
or a default ad after a period of time elapses.

12. The system according to claim 1, wherein communi-
cation of a call includes communication of a real-time http
request.

13. A method of matching and optimizing ads for place-
ment on a network location, said method comprising:

receving, by a processing unit, a plurality of local network

tags and associated prices for placement of respective
local ad network tags;

storing, 1n a data repository being stored by a storage unit,

the plurality of local ad network tags and associated
prices;

selecting, by the processing unit, a winning local ad net-

work tag from the received local ad network tags;
in response to the processing unit receiving a request for an
ad network tag from a user agent via a communications
network, simultaneously communicating, by the pro-
cessing unit, a call to a plurality of ad network servers of
respective ad partners, to request respective bids for
submitting an ad, wherein the processing unit config-
ured to interact with a plurality of ad networks simulta-
neously;
in response to recerving a bid from at least one of the ad
network partners via a respective ad network partner
server, selecting, by the processing unit, a highest bid
from the at least one of the ad network partners;

determining, by the processing unit, whether the highest
bid 1s higher than a price associated with the winming
local ad network tag; and

in response to determining that the price associated with

the winning local ad network tag 1s higher than the
highest bid from the ad network partners, causing, by the
processing unit, the winning local ad network tag to be
served to the user agent via the communications net-
work,

otherwise, causing, by the processing unit, an ad network

tag associated with the highest bid from the at least one
of the ad network partners to be served to the user agent
via the communications network.

14. The method according to claim 13, wherein selecting a
winning local ad network tag includes selecting a local ad
network tag based on at least one of a closest geographical
location associated with content of an ad, closest contextual
relationship associated with content of an ad, or closest
behavioral relationship of user associated with an ad, and
price an advertiser 1s willing to pay for placement of an ad.
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15. The method according to claim 13, further comprising:

in response to the processing unit recerving the request
from the user agent for an ad network tag, retrieving, by
the processing unit from the data repository, the local ad
network tags; and

applying, by the processing unit, at least one rule to the

retrieved local ad network tags.
16. The method according to claim 135, wherein applying

the at least one rule includes applying at least one of restric-
tions, targeting, and optimization rules.

17. The method according to claim 16, wherein applying at
least one of restrictions, targeting, and optimization includes
applying weights to the local ad network tags based on 1nfor-
mation from the user agent.

18. The method according to claim 16, wherein applying
restrictions includes applying at least one of geographical,
contextual, behavioral, and demographical restrictions.

19. The method according to claim 13, wherein the plural-
ity ol ad network partners include contextual partners, behav-
ioral partners, and geographical partners.

20. The method according to claim 13, further comprising
performing, by the processing unit, multi-variate testing of
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ads from different ad networks to find ad networks with the
best ads based on higher click rates or highest revenue gen-
eration.

21. The method according to claim 20, further comprising,
applying, by the processing unit, weights to ad networks,
wherein higher weights are applied to ad networks that have
higher click rates.

22. The method according to claim 20, further comprising
applying, by the processing unit, weights to ad networks,
wherein higher weights are applied to ad networks that have
higher revenue generation.

23. The method according to claim 13, further comprising:

storing, 1n the data repository, at least one default ad net-

work tag; and

selecting, 1n the data repository, a default ad network tag

from the at least one default ad network tags after a
maximum number of ads from the ad network partners
have been served and no local ad network tags are avail-
able to be served or after a period of time elapses.

24. The method according to claim 13, wherein communi-
cating a call includes communicating a real-time http request.
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